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1.0 INTRODUCTION 

This document is the final report for the postflight assessment of the RSRM-32 (STS-57) 
flight set. This report presents the disassembly evaluations performed at the Thiokol facilities 
in Utah and is a continuation of the evaluations performed at KSC (TWR-64239). 

The PEEP for this assessment is outlined in TWR-50051, Revision B. The PEEP defines the 
requirements for evaluating RSRM hardware. Special hardware issues pertaining to this 
flight set requiring additional or modified assessment are outlined in TWR-64237. 

All observed hardware conditions were documented on PFORs which are included in 
Appendix A. Observations were compared against limits defined in the PEEP. Any 
observation that was categorized as Reportable or had no defined limits was documented on a 
Preliminary PFAR by the assessment engineers. Preliminary PFARs were reviewed by the 
Thiokol SPAT Executive Board to determine if elevation to PFARs was required. 

2.0 REFERENCES 


CPW1-3600A Prime Equipment Contract End Item Detail Specification, Part I of Two 
Parts; Performance, Design, and Verification Requirements, Space Shuttle 
Redesigned Solid Rocket Motor CPW1-3600A For Space Shuttle Solid 
Rocket Motor Project, Operational Flight Motors (RSRM-4 and 
subsequent) 


TWA- 1993 

TWR-50050 

TWR-50051 

TWR-64237 

TWR-64239 


KSC and Clearfield Photo Log, RSRM-32 (STS-57) 

KSC Postflight Engineering Evaluation Plan 

Clearfield Postflight Engineering Evaluation Plan 

Postflight Hardware Special Issues, RSRM-32 (STS-57), Clearfield 

KSC Ten-Day Postflight Hardware Evaluation Report, RSRM-32 
(STS-57) 


REVISION 


doc no. TWR-64240 vol 


SEC 


PAGE 


1 



CORPORATION 
SPACE OPERATIONS 

3.0 EVALUATION SUMMARY 

The engineering evaluation of the RSRM hardware showed that, in general, it performed as 
expected. 

Table I provides a numerical summary of all postflight-related Squawks/Preliminary PFARs, 
PFARs, IFAs, and SPRs for RSRM-32. 


Table 1. RSRM-32 Summary 



Sauawks/Prelim. PFARs PFARs 

IFAs 

SPRs 

KSC 4 3 

0 

0 

Clearfield 2 2 

Q 

Q 

Total 6 5 

0 

0 


Table II lists all RSRM-32 problems including Squawks and Preliminary PFARs that were not 
elevated to PFARs. 

3.1 CEI Specification Compliance 

Based on hardware evaluations, as defined in the KSC and Clearfield PEEPs, all CEI 
(CPW1-3600A) motor performance requirements were met. 


4.0 HARDWARE ASSESSMENT RESULTS 

This section outlines the significant observations from the postflight hardware evaluation at 
Thiokol’s Utah facilities. The internal nozzle joints were disassembled on July 7-9, 1993 at 
the Clearfield H-6 facility. The S&As were disassembled on July 9, 1993 at Final Assembly’s 
M-66A facility. The final factory joint demate occurred on October 25, 1993. 

All observations were recorded on PFORs which provide a detailed checklist for hardware 
conditions. The completed PFORs can be found in Appendix A. Appendices B and C contain 
the measurements and safety factor data for the nozzle and insulation components, 
respectively. 
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4.1 S&A Devices 

(Reference PFORs A-l-to-A-2, A-65-to-A-66) 

Both S&A devices were in good condition with no O-ring or seal surface damage observed. 
There was typical soot on the SII tips at both degree locations (18 and 198) for both S&As. 
There was typical sooting to the primary O-ring (No. 1) on both rotor shafts. There was 
additional sooting to the rotor and bore surfaces on the left side. There was also typical 
erosion and heat affect on the LH BB-to-basket and basket shower cap environmental 
O-rings. 

4.2 Nozzle 

(Reference PFORs A-7, A-71) 

4.2.1 Nozzle Metal Components - Excluding Joints 
All nozzle metal components were in good condition. 

4.2.2 Nozzle Internal Joints 

4.2.2. 1 Nose Inlet-to-Flexible Bearing-to-Cowl (Joint 2) 

(Reference PFORs A-8-to-A-12, A-72-to-A-76) 

This is the first flight with back filled RTV in Joint 2. 

LH 

One anomalous condition was observed. Typical scalloped shaped soot was observed to the 
bolt hole circle intermittently full circumference. Soot reached the primaiy O-ring at two 
locations, 108-150 degrees and 306-330 degrees. Both locations corresponded to gas paths 
through the RTV. Preliminary PFAR 57C-01 was written on this condition. Soot did not go 
past the O-ring footprint. No O-ring or seal damage was observed. Traces of water were 
observed in the joint following demate. 

The RTV backfill was below the char line over the full circumference to the nose inlet housing 
aft face. RTV did not reach the primary O-ring. Gas penetration into the joint was observed 
at 132.5 and 318 degrees. Heat affected paint, CCP and GCP/SCP was observed in the joint. 
Eroded GCP and adhesive was present at the gas path locations. 

Typical corrosion was observed in the joint. 

RH 

The RTV backfill was below the char line over the full circumference to the nose inlet housing 
aft face. RTV did not reach the primary O-ring. No gas penetration into the joint was 
observed. 
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No O-ring or seal surface damage was observed. 

Typical light-to-medium corrosion was observed intermittently full circumference upstream 
of primary O-ring between bolt holes. 

No separations were observed on the cowl assembly or the nose inlet assembly. 

4.2.22 Nose Inlet-to-Throat (Joint 3) 

(Reference PFORs A-13-to-A-17, A-77-to-A-81) 

LH 

The RTV backfill was below the char line over the full circumference. RTV did not reach the 
primary O-ring. No gas penetration into the joint was observed. 

No O-ring or seal surface damage was observed. 

Typical light corrosion was observed inboard of the primary O-ring intermittently full 
circumference. 

Typical postburn bondline edge separations were observed on the forward end of the throat 
assembly. No separations were noted on the nose inlet assembly. 

RH 

The RTV backfill was below the char line over the full circumference. RTV did not reach the 
primary O-ring. No gas penetration into the joint was observed. 

No O-ring or seal surface damage was observed. 

Typical light corrosion was observed inboard of the primary O-ring intermittently full 
circumference. 

Typical postburn bondline edge separations were observed on the forward end of the throat 
assembly. No separations were noted on the nose inlet assembly. 

4.2.23 Throat-to-Forward Exit Cone (Joint 4) 

(Reference PFORs A-18-to-A-22, A-82-to-A-85) 

LH 

The RTV backfill was below the char line over the full circumference. RTV reached the 
primary O-ring intermittently around the circumference. No gas penetration into the joint 
was observed. 

Light corrosion was observed on the forward exit cone housing secondary seal surface at 
0-to-6 and 354 degrees. Medium-to-heavy corrosion observed on throat housing primary 
seal surface full circumference. This corrosion is splashdown related and is a nominal 
condition. No O-ring damage was observed. 
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Typical postburn bondline edge separations were observed on the throat assembly aft end and 
the forward exit cone forward end. 

RH 

The RTV backfill was below the char line over the full circumference. RTV reached the 
primary O-ring intermittently around the circumference. No gas penetration into the joint 
was observed. 

No O-ring or seal surface damage was observed. 

Typical postburn bondline edge separations were observed on the throat assembly aft end and 
the forward exit cone forward end. 

No seal or joint anomalies were noted. 

4.2.2.4 Aft End Ring-to-Fixed Housing (Joint 5) 

(Reference PFORs A-23-to-A-28, A-86-to-A-91) 

LH 

The RTV coverage was nominal. The RTV extended forward to the aft end ring/bearing 
protector interface intermittently around the circumference. The RTV reached the primary 
O-ring at 290 degrees. Intermittent voids due to the assembly process were noted in the RTV. 
No gas penetration into the joint was observed. 

Light corrosion was observed on the fixed housing sealing surfaces at 110 degrees. Missing 
paint and corrosion was observed on the aft end ring flange lip at 260 through 265 degrees. 
Seventy-one of the seventy-two Packings-with-Retainers had typical disassembly damage to 
the elastomer. No seal surface damage was observed. No O-ring damage was observed. 

Typical postburn separations were observed. 

RH 

The RTV coverage was nominal. The RTV extended forward to the aft end ring/bearing 
protector interface intermittently around the circumference. The RTV reached the primary 
O-ring from 0-to-70 and 185-to-255 degrees. Intermittent voids due to the assembly 
process were noted in the RTV. No gas penetration into the joint was observed. 

No anomalous conditions were observed. Medium-to-heavy corrosion observed on the aft 
end ring flange lip full circumference. All seventy-two Packings-with-Retainers had typical 
disassembly damage to the elastomer. No seal surface damage was observed. No O-ring 
damage was observed. 

Typical postburn separations were observed. 
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4.2.3 Cowl Insulation Segments 
(Reference PFORs A-29, A-92) 

The LH and RH cowl insulation segments were in nominal condition and showed typical 
failure modes at removal. 

4.2.4 Flexible Bearing Protector, Flexible Bearing, and Flexible Boot 
(Reference PFORs A-30-to-A-31, A-93-to-A-94) 

4.2.4. 1 Flexible Bearing Protector 

Both flexible bearing protectors were in nominal condition. No bum-through or abnormal 
heat effects were observed. 

4.2.4.2 Flexible Bearing 

Both flexible bearings were in good condition. No heat effects were observed. 

4.2.4.3 Flexible Boot 

The performance of the flexible boots was nominal. The flexible boot remaining plies and 
margins of safety are summarized in Thble III. 


Table III. Flexible Boot Performance Margins of Safety 



Left Hand 

Right Hand 

Degree 

Location 

Remaining 

Plies 

Maximum 
Affected 
Deoth Iin.1 

Margin 
of Safetv 

Remaining 

Plies 

Maximum 
Affected 
DeDth fin.l* 

Margin 
of Safetv 

0 

3.7 

1.17 

0.42 

3.1 

1.37 

0.21 

90 

3.2 

1.34 

0.24 

3.2 

1.34 

0.24 

180 

3.5 

1.24 

0.34 

3.4 

1.27 

0.31 

270 

3.1 

1.37 

0.21 

3.1 

1.37 

0.21 


4.2.5 Nozzle Throat Diameter Measurement 
(Reference PFORs A-32, A-95) 

The average LH nozzle postfire throat diameter was 55.867 inches (erosion rate of 8.23 
mils/sec based on an action time of 122.0 sec). The average RH nozzle postfire throat 
diameter was 55.925 inches (erosion rate of 8.47 mils/sec based on an action time of 121.9 
sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches. 


REVISION 


doc no. TWR-64240 vol 
sic I PAGE ^ - 



//VO&&o€ CORPORATION 
SPACE OPERATIONS 

4.2.6 Nozzle Phenolic Bondlines 

(Reference PFORs A-33-to-A-39, A-96-to-A-102) 

All bondlines were in good condition. Primary, secondary and total bondline failure modes 
are recorded in Table IV. Typical adhesive voids were observed in all bondlines. 


Table IV. Nozzle Phenolic Bondline Failure Mode* Summary 



Metal-to- 

Adhesive 

Within 

Adhesive 

Adhesive-to- 

GCP/SCP 

Within 

GCP/SCP 

GCP/SCP- 

to-CCP 

Within 

CCP 

ID 


ID 

ID 


D 

ID 


D 

ID 

s 

D 

ID 


D 

D 


D 

Aft Exit Cone, LH 

13 

— 

13 

— 

IB 

— 

— 

— 

— 

87 

— 

87 

— 

— 

— 


B 

B 

Aft Exit Cone, RH 

1 

— 

1 

— 

IB 

| 

— 

— 

— 

99 

— 

99 

— 

— 

— 

— 



Fwd Exit Cone, LH 

61 

— 

61 

— 

B 

| 

39 

— 

39 

— 

— 

— 

— 

— 

B 

■ 




Fwd Exit Cone, RH 

33 

— 

33 


— 

— 

67 

— 

67 

— 

— 

— 

— 

— 


— 

— 

B 

Throat Assembly, LH 

100 

— 

100 

1 

— 

B 

— 

— 

— 

- 

— 

— 

— 

— 

B 

— 

— 

B 

Throat Assembly, RH 

99.6 

— 

99.6 



— 

— 


B 

EB 

— 

— 

— 

— 

— 


— 





Nose Inlet Rings, LH 

90 

— 

90 

D 


B 

10 

B 

10 

— 

— 

B 

— 

— 

— 

— 

B 



Nose Inlet Rings, RH 

96 

— 

96 

— 

B 

— 

B 


B 

— 

— 

— 

— 

— 

— 

— 


— 

Nose Cap, LH 

— 

36 

36 

— 

1 

— 

— 

64 

64 

— 

B 

— 

100 

— 

— 

— 

— 

B 

Nose Cap, RH 

— 

39 

39 

— 

— 

— 

— 

61 

61 

— 

— 

— 

100 

— 

— 

— 

— 


Cowl, LH 

4 

— 

D 

— 

B 

— 

95.4 

— 

95.4 

0.6 

— 

— 

— 

— 

— 

— 




Cowl, RH 

14 

— 

14 

| 

B 

— 

85.5 

B 


0.5 

m 

B 

— 

B 

B 

— 


— 

Fixed Housing, LH 

— 

0.25 

0.25 

B 

— 

— 




100 


— 

— 

— 


— 

— 

— 

Fixed Housing, RH 

— 

1 

1 

— 

— 

— 

Hi 




— 

— 

— 

— 

— 

— 

— 

— 


p = Primary * All failure modes are expressed as percentages of the total bondline. 

S = Secondary 


T = Total 

4.2.6. 1 Ultrasonic Inspection of Fixed Housing Assemblies 

Ultrasonic inspection did not detected any large unbonds on either LH or RH assemblies. 
Several very small indications were detected. The smaller ultrasonic indications could not be 
verified during bondline assessment. 
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4.2.7 Nozzle Phenolic Sections 

(Reference PFORs A-40-to-A-47, A-103-to-A-110) 

Char and erosion margins of safety are summarized in Thble V. Measurement stations that 
contain an “N/A” means that data was not available due to missing material. The LH aft exit 
cone liner was not recovered and therefore is not included. A small portion of the RH aft exit 
cone was recovered and measurement were taken. All stations showed positive margins of 
safety. The char and erosion data tables for each component liner can be found in 
Appendix B. The RH aft exit cone had evidence of ply lifting in the CCP. Preliminary PFAR 
57C-02 was written on this condition. 

4.3 Leak Check Port Plugs. SIIs. and Ports 

(Reference PFORs A-3-to-A-6, A-48-to-A-57; A-67-to-A-70, A-lll-to-A-116) 

A hair-like fiber was found on the leak check plug shoulder seal (right side (B), 126 degrees). 
This fiber was photographed and removed for analysis. It was later determined by those 
present that this fiber was a result of disassembly 

No anomalous conditions were observed on any of the internal nozzle joint leak check ports, 
plugs, or O-rings. 

4.4 Case Factory Joints 

(Reference PFORs A-58-to-A-64, A-121-to-A-127) 

A combination of chemlock and corrosion was present on the sealing surface of the RH 
forward dome factory joint at 119, 186 and 297 degrees. Upon removal of the corrosion with 
scotchbrite, pitting was present from one to seven mils in depth. Preliminary PFAR 57C-03 
was written on this condition. 

All other factory joints were in good condition with no O-ring heat effect or erosion 
observed. 
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Table V. Nozzle Char and Erosion Minimum Margins of Safety Summary 


Hardware Stations* 


Forward Exit Cone, LH 

1 

4 

4.6 

8 

12 

16 

20 

24 

28 

32 

32.9 

34 



0.30 

0.26 

0.22 

0.22 

0.12 

N/A 

N/A 

N/A 

0.07 

0.20 

0.27 

0.33 


Forward Exit Cone, RH 

1 

4 

4.6 

8 

12 

16 

20 

24 

28 

32 

32.9 

34 



N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


Throat Assembly, LH 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

23 


0.15 

0.13 

0.11 

0.08 

0.04 

0.18 

0.23 

0.27 

0.31 

0.33 

0.39 

0.39 

0.21 

Throat Assembly, RH 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

23 

- 

0.13 

0.11 

0.11 

0.07 

0.04 

0.11 

0.20 

0.24 

0.28 

0.37 

0.42 

0.38 

0.22 

Nose Inlet Rings, LH 

28 

30 

32 

34 

36 

38 

39 








0.15 

0.32 

0.12 

0.36 

0.31 

0.15 

0.12 







Nose Inlet Rings, RH 

28 

30 

32 

34 

36 

38 

39 








0.15 

0.28 

0.17 

0.35 

0.33 

0.21 

0.15 







Nose Cap, LH 

1.5 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 


0.64 

0.59 

0.67 

0.65 

0.68 

0.72 

0.68 

0.63 

0.51 

0.44 

0.12 

0.02 

0.06 

Nose Cap, RH 

1.5 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 


0.54 

0.50 

0.84 

0.79 

0.88 

0.88 

0.77 

0.76 

0.52 

0.42 

0.12 

0.01 

0.08 

Cowl/OBR, LH 

0.3 

1 

2 

3 

4 

5 

6 

6.8 

8 

9 

10 

11.3 



0.03 

0.14 

0.28 

0.41 

0.58 

0.53 

0.68 

0.43 

0.22 

0.30 

0.42 

0.37 


Cowl/OBR, RH 

0.3 

1 

2 

3 

4 

5 

6 

6.8 

8 

9 

10 

11.3 



0.06 

0.13 

0.19 

0.39 

0.49 

0.60 

0.59 

0.40 

0.22 

0.32 

0.35 

0.41 


Fixed Housing, LH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10.75 




1.80 

0.72 

0.60 

0.62 

0.66 

0.71 

0.67 

0.76 

0.97 

1.61 

0.62 



Fixed Housing, RH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10.75 




2.43 

0.84 

0.69 

0.62 

0.78 

0.71 

0.74 

0.83 

1.00 

2.37 

0.55 



Aft Exit Cone, LH 

84 

90 

96 

102 

108 

114 

119 








N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 







Aft Exit Cone, RH 

84 

90 

96 

102 

108 

114 

119 








N/A 

N/A 

N/A 

0.15 

0.03 

0.26 

N/A 








* Station locations are shown in bold with the respective margin of safety shown 
below. 


REVISION 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

10 




CORPORATION 
SPACE OPERATIONS 

4.5 Insulation 

As specified in the Clearfield PEEP, insulation measurements and inspections were not taken 
on the RSRM-32 motors internal insulation. Insulation measurements were taken on the LH 
and RH igniter adapters and can be found in Thble 6. 

4.5.1 NBR and Castable Inhibitor Debris 

No significant NBR or castable inhibitor debris was found during the internal inspection at 
KSC. 

4.5.2 NBR Inhibitor Measurement 

All NBR inhibitor thickness measurements were taken and added to the database. The data is 
summarized in Appendix C. 


4.5.3 Igniter Adapter Insulation Measurement 

Igniter adapter insulation safety factors are summarized in Thbles NO TAGI. All required 
safety factors were met. 


Table VI. Igniter Adapter Insulation Safety Factor Summary 


Minimum Minimum 


Compliance Safety Degree Actual Safety Degree 


Descriotion 

Factor* 

Station 

Location 

Factor* 

Station 

Location 

LH Adapter 

3.05 

11 

150.0 

3.65 

11 

150.0 

RH Adapter 

3.03 

11 

270.0 

3.62 

11 

270.0 


* Minimum required safety factor of 1.5 for the adapter acreage. 
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5.0 SPECIAL ISSUES SUMMARY 

Special postflight hardware issues were identified based on preflight conditions documented 
in DRs, PRs, ECPs, IFAs, or by anomalous conditions observed in the evaluation of previous 
flight motors. The following section outlines, by component, the condition and postflight 
assessment results for the special issues identified on this flight set (reference TWR-64237). 

5.1 Insulation 

5.1.1 Internal Insulation 

1. Condition: The RH nozzle-to-case joint flap thickness on the aft segment was 
identified to be below the minimum requirement intermittently over the full 
circumference. No repair was made on this condition. 

Reference: DR 409141-01 

Results: The Clearfield planning failed to include the action for this special issue and 
the RH aft segment was rinsed out prior to a sample of the joint flap being 
removed. No results were obtained. 

5.1.2 Igniter Insulation 

There are no Clearfield Special Issues for the igniter insulation component on this flight 

set. 

5.2 Case. Seals, and Joints 

5.2.1 Case 

1. Condition: During splashdown/recovery, debris strikes the case segment interior 
insulation. Impacts have been observed to cut through the insulation to the 
case exposing bare metal. This results in corrosive pitting on the case ID at 
these impact regions. This is suspected to be tied into “spider pitting.” 

Reference: PFAR 360T030B-10 

Results: This evaluation was not performed. The “spider pitting” team determined 
that the information would not meet the report deadline and therefore 
canceled the request for the data. 

5.2.2 Seals 

There are no Clearfield Special Issues for the Seals component on this flight set. 
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5.2.3 Joints 

There are no Clearfield Special Issues for the Joints component on this flight set. 

5.3 Nozzle 

1. Condition: 

The LH Joint 4 primary O-ring groove in the GCP exceeds the depth 
requirements by 0.008 inch at 90 and 270 degrees. 

Reference: DR 413107-01 

Results: No abnormal conditions observed in the Joint 4 O-ring groove. 

Performance was nominal with the deeper groove at 90 and 270 degrees. 

2. Condition: The LH inner boot ring has wetline indications on the forward end at 

2-to-9.5, 13-to-16, 323-to-327 and 333-to-337 degrees. These 
indications are approximately 0.05 inch outboard of the bondline. 

Reference: DR 410998-01 

Results: There was no sign of growth in the wetline areas. 

3. Condition: Part of the improvement to the Joint 2 assembly method is the complete 

bonding of the cowl segments to the cowl housing and cowl SCP. 

Reference: ECP SRM-2756, STS-57 FRRT, page 91 

Results: No unbonds or anomalous conditions were observed on either LH or RH 
cowl segments. 

4. Condition: Part of the improvement to the Joint 2 assembly method is the changing 

from the “butter” application of the RTV to the backfill method of applying 
the RTV. 

Reference: ECP SRM-2756, STS-57 FRRT, page 91 

Results: The RTV backfill reached the nose inlet aft end surface on both LH and RH 
joints. Two gas paths were observed in the LH joint. One gas path was 
located 318 degrees. Soot entered the joint and extended to the primary 
O-ring at 306-to-330 degrees. Charred CCP, GCP and SCP were observed 
below the char line. Eroded GCP was observed with a maximum depth of 
0.003 inch. Heat affected paint was present on forward end ring flange OD. 
The gas path at 132 was located at a RTV repair and is discussed in Special 
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Issue 5. Intermittent encapsulated voids with maximum diameter of 0.10 
inch were present in the LH joint. 

One large encapsulated void was present in the RH joint. The void 
measured 0.39 inch circumferential by 0.775 inch radial and was located at 
354 degrees. This void was located at a RTV repair location. The repair 
depth was great enough to assure that the RTV was below the char line at 
this location. 

5. Condition: LDI present in the LH Joint 2 RTV located at 133.5 degrees and measuring 

0.150 inch circumferentially by 1.625 inches radially. It was repaired by 
injecting RTV into it. 

Reference: DR 410545-02 

Results: A gas path was observed at 132 degrees at the RTV repair. Soot entered the 
joint and extended to the primary O-ring at 108-to-150 degrees. Charred 
CCP, GCP and SCP were observed below the char line. Eroded GCP was 
observed with a maximum depth of 0.006 inch. Heat affected paint was 
present on forward end ring flange OD. This was the fist joint to have a RTV 
repair. 

6. Condition: The RH bearing protector has nine voids that were repaired by filling the 

voids with silicone paste compound per process finalization procedures. 

Reference: Insulation Work Center 

Results: No abnormal conditions observed at the repair locations. 

7. Condition: Nozzle Work Center Design Engineering (NWCDE) is gathering data 

relating to the correlation of bondline voids and LDIs. Evaluation of the 
cowl, nose cap and forward nose ring is needed for both the LH and RH 
nozzles. 

Reference: Nozzle Work Center 

Results: Nine adhesive voids were documented on the LH forward nose 
ring-to-nose inlet housing bondline. Five adhesive voids were documented 
on the LH nose cap-to-nose inlet housing bondline. No pit repair locations 
were documented on the LH nose inlet bondlines. No adhesive voids or pit 
repair locations were documented on the LH cowl bondlines. 
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Two adhesive voids were documented on the RH forward nose ring-to-nose 
inlet housing bondline. Four adhesive voids were documented on the RH 
nose cap-to-nose inlet housing bondline. No pit repair locations were 
documented on the RH nose inlet bondlines. No adhesive voids or pit repair 
locations were documented on the RH cowl bondlines. 

8. Condition: LDIs in LH nose cap-to-forward nose ring interface at 19, 20, 27, 48, 131, 

132, 149, 150, 157, 283, 299, 306 and 314 degrees. 

Reference: DRs 410535-01 and 410545-01 

Results: Adhesive voids were documented near the LDI locations at 27, 48, 131, 132, 
149, 157, 283, 299 and 306 degrees. No indications of the LDIs were found 
at 19, 20, 150 and 314 degrees. 

9. Condition: LDIs in the nose cap-to-nose inlet housing bondline at 1, 16, 33, 79, 163, 

177 and 316 degrees. 

Reference: DRs 410535-02 and 410545-03 

Results: Adhesive voids were documented near the LDI locations at 1, 163, 177, and 
316 degrees. No indications of the LDIs were found at 16, 33, and 79 
degrees. 

10. Condition: LDIs in the LH forward nose ring-to-nose inlet housing bondline. The two 

worst cases are located at 1 10 and 290 degrees on the forward end of the 
nose inlet housing. 

Reference: DR 410535-03 

Results: No indications of the LDIs were found. X-Ray assessment of the forward 
nose ring sections for LDIs was not performed. 

11. Condition: LDIs in the RH nose cap-to-nose inlet housing bondline at 32, 128, 145, 

212 and 245 degrees. 

Reference: DRs 410536-01 and 413901-01 

Results: Adhesive voids were documented near the LDI locations at 1, 163, 177 and 
316 degrees. No indications of the LDIs were found at 16, 33 and 79 
degrees. 

12. Condition: LDIs in the RH nose cap-to-forward nose ring interface at 182 degrees. 
Reference: DRs 410536-02 and 413901-03 

Results: No indications of the LDI was found. 


doc no. TWR-64240 vol 


REVISION 


SEC 


PAGE 


15 



''/AsCo&o€ CORPORATION 
SPACE OPERATIONS 

13. Condition: Part of the improvement to the Joint 2 assembly method is bonding of the 

cowl housing and the cowl SCP before joint assembly. 

Reference: ECP SRM-2756, STS-57 FRRT, page 91 

Results: The amount of metal-to-adhesive separation was much lower than previous 
cowl bondlines (typically 100 percent metal-to-adhesive). The 
metal-to-adhesive separations were 4 percent and 14 percent for the LH 
and RH, respectively. 

14 . Condition: LDIs in the RH aft exit cone GCP from 270-to-277 degrees and 

approximately 37.0 inches from the forward end. The LDI measures 4.0 
inches axially by 7.97 inches circumferentially. 

Reference: DR 410567-01 

Results: This Special Issues was written for the aft exit cone assembly originally 
assigned to this flight. There was switch-out of the RH aft exit cone 
assembly. The original assembly was returned to Thiokol. This Special 
Issue will be performed when this assembly is flown. The aft exit cone 
assembly with DR 410567 is scheduled to flight on RSRM-38B. 

15. Condition: The LH aft exit cone assembly experienced an out-of-family temperature 

condition of 1 1 1 degrees during in-plant transportation. 

Reference: TWR-64976, S&MA Preflight Assessment, page 63 
Results: No abnormal bondline separation modes observed. 

16. Condition: The LH forward exit cone assembly experienced an out-of-family bondline 

shim-to-coeflex differential (i.e. bondline thickness smaller than the shim). 

Reference: TWR-64976, S&MA Preflight Assessment, page 66 

Results: The bondline separation was typical of past forward exit cones. The 
bondline separated 61 percent metal-to-adhesive and 39 percent 
adhesive-to-GCP. 

The shims appeared to uniform in thickness and were measured in on 
location. The adjacent adhesive thickness was also measured. 


REVISION 


OOC NO. 


TWR-64240 | VOL 

PAGE 16 


SEC 



*77ic0&<>€ CORPORATION 
SPACE OPERATIONS 


Table VII. FEC Bondline Adhesive Thickness 


Degree 

Bondline 
Location 
of Shim 

Shim 

Thickness 

Adjacent 

Adhesive 

Thickness 

0 

fwd 

0.063 

0.063 

0 

aft 

0.065 

0..060 

45 

fwd 

0.064 

0.074 

45 

aft 

0.065 

0.062 

90 

fwd 

0.062 

0.061 

90 

aft 

0.062 

0.063 

135 

fwd 

0.064 

0.075 

135 

aft 

0.063 

N/A 

180 

fwd 

0.062 

0.061 

180 

aft 

0.065 

0.062 

225 

fwd 

0.063 

0.069 

225 

aft 

0.065 

0.0.65 

270 

fwd 

0.063 

0.0.60 

270 

aft 

0.062 

0.066 


17. Condition: The cowl ply angle has been changed from 0 degrees to -50 degrees on both 
the LH and RH cowls. 

Reference: ECP SRM-2674, STS-57 FRRT, page 94 

Results: Erosion and char measurements were completed and are comparable to the 
-50 degree ply angle full RSRM static test cowl measurements (FSM-02 and 
FSM-03). All margin of safety calculations were positive. 
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Table VIII. Cowl Char and Erosion Measurements 



RSRM-32A 

RSRM-32B 

FSM-02 

FSV 

[-03 

Station 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

0.3 

Erosion 

0.31 

0.28 

0.29 

0.24 

0.37 

0.23 

0.35 

0.23 

Char 

0.72 

0.78 

0.73 

0.73 

0.63 

0.67 

0.61 

0.67 

1.0 

Erosion 

0.32 

0.26 

0.30 

0.23 

0.35 

0.22 

0.35 

0.22 

Char 

0.66 

0.70 

0.73 

0.71 

0.57 

0.62 

0.60 

0.62 

2.0 

Erosion 

0.27 

0.22 

0.30 

0.24 

0.26 

0.16 

0.36 

0.16 

Char 

0.69 

0.67 

0.72 

0.72 

0.58 

0.67 ' 

0.57 

0.67 

3.0 

Erosion 

0.26 

0.20 

0.25 

0.21 

0.27 

0.14 

0.33 

0.14 

Char 

0.65 

0.66 

0.65 

0.76 

0.60 

0.69 1 

0.58 

0.69 

4.0 

Erosion 

0.24 

0.18 

0.24 

0.20 

0.24 

0.13 

0.30 

0.13 

Char 

0.62 

0.72 

0.68 

0.75 

0.61 

0.69 

0.64 ' 

0.69 

5.0 

Erosion 

0.20 

0.18 

0.19 

0.17 

0.23 

0.11 

0.23 

0.11 

Char 

0.78 

0.69 

0.73 

0.77 

0.62 

0.72 1 

0.67 

0.72 

6.0 

Erosion 

0.16 

0.14 

0.17 

0.15 

0.21 

0.13* 

0.20 

0.13 

Char 

0.70 

0.76 

0.69 

0.80 

0.59 

0.75 

0.82 

0.75 

6.8 

Erosion 

0.25 

0.15 

0.20 

0.12 

NA 

NA 

NA 

NA 

Char 

0.82 

0.87 

0.91 

0.84 

NA 

NA 

NA 

NA 


18. Condition: The RH aft exit cone is the first component to fly with NARC CCP. 

Reference: ECP SRM-1999R2, STS-57 FRRT, page 97 

Results: The remaining sections of CCP attached to the housing were measured. Ply 
lifting was observed the full circumference and axial length of the recovered 
CCP. All margins of safety calculations were positive. The ply lifted region 
was included in the char measurements. The ply lift investigation is 
summarized in TWR-65606, “HPM/RSRM Aft Exit Cone Ply Lift 
Summary”. 


ooc no. TWR-64240 vol 

REVISION I 1 

PAGE 18 


SEC 




'//VCO&0& CORPORATION 
SPACE OPERATIONS 

19. Condition: The LH aft exit cone CCP has high interlaminer double shear strength. This 
CCP material was dispositioned “limited use” after this AEC was 
manufactured. The LH AEC was then stored until the TEM-09 AEC with 
similar material properties was fired and performed nominally. This AEC 
was then dispositioned “use as is”. 

Reference: DRs 402834-01 and 409214-01 

Results: Several sections of CCP were recovered from the inside of the LH motor. 

Sections were shipped to the Clearfield facility. The sections were 
misplaced at Clearfield and the assessment cannot be completed. 
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REQUIRED PFOR LIST 


PFQR 

Side 

Final 
Ten-Day 
Report Page 
Number 

S&A Device (Barrier-Booster and Environmental Seal Regions) 

LH 

A-l 

S&A Rotor Shaft O-rings (Detailed) 

LH 

A-2 

SB and Port (At Removal) - 18 Degrees 

LH 

A- 3 

SII and O-rings (Detailed) - 18 Degrees 

LH 

A-4 

SB and Port (At Removal) - 198 Degrees 

LH 

A-5 

SB and O-rings (Detailed) - 198 Degrees 

LH 

A-6 

Nozzle Metal Components - Excluding Joints 

LH 

A- 7 


Nozzle Internal Joint 2 (Nose Inlet-to-Flex Bearing-to-Cowl) 
Nozzle Internal Joint RTV - Joint 2 
Nozzle Internal Joint Phenolics - Joint 2 
Nozzle Internal Joint Seals and Metal - Joint 2 
Nozzle Internal Joint Drawing Worksheet - Joint 2 
Nozzle Internal Joint O-rings (Detailed) - Joint 2 

Nozzle Internal Joint 3 (Nose Inlet-to-Throat) 

Nozzle Internal Joint RTV - Joint 3 
Nozzle Internal Joint Phenolics - Joint 3 
Nozzle Internal Joint Seals and Metal - Joint 3 
Nozzle Internal Joint Drawing Worksheet - Joint 3 
Nozzle Internal Joint O-rings (Detailed) - Joint 3 

Nozzle Internal Joint 4 (Throat-to-Forward Exit Cone) 


Nozzle Internal Joint RTV - Joint 4 LH A-18 

Nozzle Internal Joint Phenolics - Joint 4 LH A-19 

Nozzle Internal Joint Seals and Metal - Joint 4 LH A-20 

Nozzle Internal Joint Drawing Worksheet - Joint 4 LH A-21 

Nozzle Internal Joint O-rings (Detailed) - Joint 4 LH A-22 
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LH A-13 

LH A-14 

LH A-15 

LH A-16 

LH A-17 


LH A- 8 

LH A-9 

LH A-10 

LH A- 11 

LH A-12 
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RF :ED PFOR LIST (Co t.) 


PFQR 

Side 

Final 
Ten-Day 
Report Page 
Number 

Nozzle Internal Joint 5 (Aft End Ring-to-Fixed Housii _;) 



Nozzle Internal Joint RTV - Joint 5 

LH 

A-23 

Nozzle Internal Joint Phenolics - Joint 5 

LH 

A-24 

Nozzle Internal Joint Seals and Metal - Joint 5 

LH 

A-25 

Nozzle Internal Joint Drawing Worksheet - Joint 5 

LH 

A-26 

Nozzle- Internal Joint O-rings (Detailed) - Joint : 

LH 

A-27 

Nozzle Internal Joint Packings With Retainers 
(Detailed) - Joint 5 

LH 

A-28 

Cowl Insulation Segments 

LH 

A-29 

Flexible Bearing Protector, Flexible Bearing, and Flexi le Boot 

LH 

A-30 

Flexible Bearing Protector Measurements 

LH 

A-31 

Nozzle Throat Diameter Measurements 

LH 

A- 32 

Nozzle Phenolic Bondlines 



Nozzle Phenolic Bondline - Aft Exit Cone Assei ibly 

LH 

A-33 

Nozzle Phenolic Bondline - Forward Exit Cone vssembly 

LH 

A-34 

Nozzle Phenolic Bondline - Throat Assembly 

LH 

A-35 

Nozzle Phenolic Bondline - Forward Nose and 
Aft Inlet Rings 

LH 

A-36 

Nozzle Phenolic Bondline - Nose Cap 

LH 

A-31 

Nozzle Phenolic Bondline - Cowl Assembly 

LH 

A-38 

Nozzle Phenolic Bondline - Fixed Housing Asse nbly 

LH 

A-39 
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REQUIRED F” >R UST 


1 

PFQR 

Side 

Final 
Ten-Day 
Report Page 
Number 

Nozzle Phenolic Sections 



Nozzle Phenolic Sections - Aft Exit Cone 

LH 

A-40 

Nozzle Phenolic Sections - Forward Exit Cone 

LH 

A-41 

Nozzle Ph molic Sections - Throat Assembly 

LH 

A-42 

Nozzle Ph nolic Sections - Forward Nose and 
Aft Inlet I ings 

LH 

A-43 

Nozzle Ph molic Sections - Nose Cap 

LH 

A-44 

Nozzle Ph rnolic Sections - Cowl 

LH 

A-45 

Nozzle Ph molic Sections - Fixed Housing 

LH 

A-46 

Nozzle Ph molic Sections - Outer Boot Ring and 
Flexible E >ot 

LH 

A-47 

Leak Check Po t Plugs and Ports 



Barrier-Bc jster Leak Check Port Plug and Port 
(At Remo al) - 126 Degrees 

LH 

A-48 

Barrier-Bc :>ster Leak Check Port Plug and O-ring 
(Detailed) - 126 Degrees 

LH 

A-49 

Nozzle In imal Joint Leak Check Port Plug and Port 
(At Remc al) - Joint 2 

LH 

A-50 

Nozzle In 3mal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 2 

LH 

A-51 

Nozzle In *mal Joint Leak Check Port Plug and Port 
(At Remo al) - Joint 3 

LH 

A-52 

Nozzle In emal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 3 

LH 

A-53 
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REQUIRED PFOR LIST 


PFOR 

Leak Check Port Plugs and Ports (Cont.) 

Side 

Final 
Ten-Day 
Report Page 
Number 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 4 

LH 

A-54 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 4 

LH 

A-55 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 5 

LH 

A-56 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 5 

LH 

A-57 

Case Factory Joints 



Case Factory Joint - Forward Dome 

LH 

A-58 

Case Factory Joint - Forward Cylinder/Cylinder 

LH 

A-59 

Case Factory Joint - Forward Center 

LH 

A-60 

Case Factory Joint - Aft Center 

LH 

A-61 

Case Factory Joint - ET Attach/Stiffener 

LH 

A-62 

Case Factory Joint - Stiffener/Stiffener 

LH 

A-63 

Case Factory Joint - Aft Dome 

LH 

A- 64 

S&A Device (Barrier-Booster and Environmental Seal Regions) 

RH 

A-65 

S&A Rotor Shaft O-rings (Detailed) 

RH 

A-66 

SR and Port (At Removal) - 18 Degrees 

RH 

A-67 

SR and O-rings (Detailed) - 18 Degrees 

RH 

A-68 

SII and Port (At Removal) - 198 Degrees 

RH 

A-69 

SR and O-rings (Detailed) - 198 Degrees 

RH 

A-70 

Nozzle Metal Components - Excluding Joints 

RH 

A-71 
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REQUIRED PFOR LIST (Cont.) 

Final 
Ten-Day 
Report Page 


PFOR Side Number 

Nozzle Internal Joint 2 (Nose Inlet-to-Flex Bearing-to-Cowl) 

Nozzle Internal Joint RTV - Joint 2 RH A-72 

Nozzle Internal Joint Phenolics - Joint 2 RH A-73 

Nozzle Internal Joint Seals and Metal - Joint 2 RH A-74 

Nozzle Internal Joint Drawing Worksheet - Joint 2 RH A-75 

Nozzle Internal Joint O-rings (Detailed) - Joint 2 RH A-76 

Nozzle Internal Joint 3 (Nose Inlet-to-Throat) 

Nozzle Internal Joint RTV - Joint 3 RH A-77 

Nozzle Internal Joint Phenolics - Joint 3 RH A-78 

Nozzle Internal Joint Seals and Metal - Joint 3 RH A-79 

Nozzle Internal Joint Drawing Worksheet - Joint 3 RH A-80 

Nozzle Internal Joint O-rings (Detailed) - Joint 3 RH A-81 

Nozzle Internal Joint 4 (Throat-to-Forward Exit Cone) 

Nozzle Internal Joint Phenolics - Joint 4 RH A-82 

Nozzle Internal Joint Seals and Metal - Joint 4 RH A-83 

Nozzle Internal Joint Drawing Worksheet - Joint 4 RH A-84 

Nozzle Internal Joint O-rings (Detailed) - Joint 4 RH A-85 

Nozzle Internal Joint 5 (Aft End Ring-to-Fixed Housing) 

Nozzle Internal Joint RTV - Joint 5 RH A-86 

Nozzle Internal Joint Phenolics - Joint 5 RH A-87 

Nozzle Internal Joint Seals and Metal - Joint 5 RH A-88 

Nozzle Internal Joint Drawing Worksheet - Joint 5 RH A-89 

Nozzle Internal Joint O-rings (Detailed) - Joint 5 RH A-90 

Nozzle Internal Joint Packings With Retainers 

(Detailed) - Joint 5 RH A-91 

doc no. TWR-64240 | vol 


SEC 

PAGE 


A-v 


REVISION 



y/vco&<>€ CORPORATION 
SPACE OPERATIONS 


REQUIRED PFOR LIST (Cont.) 

PFOR 

Side 

Final 
Ten-Day 
Report Page 
Number 

Cowl Insulation Segments 

RH 

A-92 

Flexible Bearing Protector, Flexible Bearing, and Flexible Boot 

RH 

A-93 

Flexible Bearing Protector Measurements 

RH 

A-94 

Nozzle Throat Diameter Measurements 

RH 

A-95 

Nozzle Phenolic Bondlines 



Nozzle Phenolic Bondline - Aft Exit Cone Assembly 

RH 

A-96 

Nozzle Phenolic Bondline - Forward Exit Cone Assembly 

RH 

A-97 

Nozzle Phenolic Bondline - Throat Assembly 

RH 

A-98 

Nozzle Phenolic Bondline - Forward Nose and 
Aft Inlet Rings 

RH 

A-99 

Nozzle Phenolic Bondline - Nose Cap 

RH 

A-100 

Nozzle Phenolic Bondline - Cowl Assembly 

RH 

A-101 

Nozzle Phenolic Bondline - Fixed Housing Assembly 

RH 

A- 102 

Nozzle Phenolic Sections 



Nozzle Phenolic Sections - Aft Exit Cone 

RH 

A-103 

Nozzle Phenolic Sections - Forward Exit Cone 

RH 

A- 104 

Nozzle Phenolic Sections - Throat Assembly 

RH 

A-105 

Nozzle Phenolic Sections - Forward Nose and 
Aft Inlet Rings 

RH 

A- 106 

Nozzle Phenolic Sections - Nose Cap 

RH 

A-107 

Nozzle Phenolic Sections - Cowl 

RH 

A-108 

Nozzle Phenolic Sections - Fixed Housing 

RH 

A- 109 

Nozzle Phenolic Sections - Outer Boot Ring and 
Flexible Boot 

RH 

A-110 


REVISION 
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A-vi 



J 77ic<>&&€ CORPORATION 
SPACE OPERATIONS 


REQUIRED PFOR LIST 


PFOR 

Leak Check Port Plugs and Ports 


Final 
Ten-Day 
Report Page 

Side 

Number 

Barrier-Booster Leak Check Port Plug and Port 
(At Removal) - 126 Degrees 

RH 

A-lll 

Barrier-Booster Leak Check Port Plug and O-ring 
(Detailed) - 126 Degrees 

RH 

A-112 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 2 

RH 

A-113 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 2 

RH 

A-114 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 3 

RH 

A-115 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 3 

Leak Check Port Plugs and Ports (Cont.) 

RH 

A-116 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 4 

RH 

A-117 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 4 

RH 

A-118 

Nozzle Internal Joint Leak Check Port Plug and Port 
(At Removal) - Joint 5 

RH 

A-119 

Nozzle Internal Joint Leak Check Port Plug and O-ring 
(Detailed) - Joint 5 

RH 

A-120 


REVISION 
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SEC 
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A-vii 



7 CORPORATION 
SPACE OPERATIONS 

REQUIRED PFOR UST 


Final 
Ten-Day 
Report Page 


PFQR 

$ide 

Number 

Case Factory Joints 



Case Factory Joint - Forward Dome 

RH 

A-121 

Case Factory Joint - Forward Cylinder/Cylinder 

RH 

A-122 

Case Factory Joint - Forward Center 

RH 

A- 123 

Case Factory Joint - Aft Center 

RH 

A-124 

Case Factory Joint - ET Attach/Stiffener 

RH 

A-125 

Case Factory Joint - Stiffener/Stiffener 

RH 

A-126 

Case Factory Joint - Aft Dome 

RH 

A-127 
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A-viii 



*77vco&&€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

S&A Device (Barrier-Booster and Environmental Seal Regions) 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): S. AS- 


Barrier-Booster Bore and Rotor: 

a. Soot to or past O-rings? 

b. Sooted metal surfaces? 

c. Heat affected or eroded O-ring (installed)? 

d. O-ring damage (installed)? 

e. Foreign material? 

f. Heat affected or eroded metal? 

g. Metal damage? 

h. Excessive grease? 

i. Corrosion? 

j. Teflon retainer damage? 

Environmental Seal Regions: 

k. Environmental O-ring assembly damage 
(visible without magnification)? 

l. Foreign material? 


Notes I Comments 




'Ob 4. ■ /HmCou/c. 




/-" TyptcjcJ soo-b ^ ^ fie+or anJ Su/'h. 


Mt>be.: s/.jit-f affect emotion on ioM Ms ~ q^j 

bajksi s-houcs cap 0'ciys. (Typical ccnJ/Mon) 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Number of Forms Attached: 


dOc no. TWR-64240 vol 


sec 


PAGE 







y /vc&&c>€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
S&A Rotor Shaft O-rings (Detailed) 



Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 


REVISION 


doc no. TWR-64240 

SEC I PAGE 


I VOL 

A-2 










Notes / Comments 

/- / y/i ) ccif 7 *e> Ay or £XX. 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


REVISION 
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VOL 


SEC 
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'77vco/^o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and O-rings (Detailed) - 18 Degrees 


Side: Left (A) 


Date: ”7-9' 


Assessment Engineer(s)/lnspector(s): S ■ flj.Lyon C. Te.y)cP L. /Hac£cit,/t 


Comment # 


a. Foreign material between the O-ring and Sll? 

b. Eroded metal? 

c. Seal surface/thread damage? 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


f. Heat affected or eroded O-ring? 

g. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 
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'/ AsCO&€>£ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and Port (At Removal) - 198 Degrees 


Side: Left (A) 


Date: 


Assessment Engineer(s)/lnspector(s): 5 , /^.Lye^ / C. T^ty/vP l. 


Sll and Port: Yes No 

a. Soot to or past O-ring? 

b. Sooted surfaces? tS 

c. Heat affected or eroded O-ring (installed)? j/ 

d. O-ring damage (installed)? 

e. Eroded metal? ~\/ r ~ 

f. Foreign material? 

g. Excessive grease? \/ 

h. Medium or heavy corrosion? \y_ 

I. Metal damage? 


Notes / Comments 

l- r rP i<Z4.( soo't fa fa'fi cf SX-C. 


Comment # 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


REVISION 

DOC NO. 

TWR-64240 

VOL 


SEC 

PAGE 

A-5 





CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and O-rings (Detailed) - 198 Degrees 



Clarification Form(s)? Yes No Number of Forms Attached: 


REVISION 
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'77Uc^o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Metal Components - Excluding Joints 


Motor No.: RSRM-32 


Assessment Engineer (s)/lnspector(s): 


Metal Component (check appropriate space when evaluation is completed): 


Forward Exit Cone Housing 
Fixed Housing 
Cowl Housing 


Flexible Bearing 
Throat Housing 
Nose Inlet Housing 


a. Meta! damage? 

b. Loose or missing fasteners? 

(including forward exit cone forward shear pins) 

c. Heat affected paint (discolored and blistered)? 

d. Bubbled paint? 

e. Missing primer or paint not due to impact or handling? 

f. Heavy corrosion? 


Notes / Comments 




Preliminary PFAR(s)? 


Clarification Form(s)? 


V No 


V No 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 
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CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 2 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): , TfotOoC- Fgg-^TP^ <;P*j££/ 


Joint RTV; Yes ^ No Commenl 


Joint RTV: 

a. Gas penetration? 

b. RTV not below char line? 

c. Uncured/reverted RTV? 

d. Voids within RTV? 

e. Grease inhibiting RTV backfill? 

f. Foreign material? 


Comment # 

cn 


Notes / Comments 

Special Issue 3.3.4 Y~uJo Tl+Tt+S F=t>Oa>T> Tfrtc 

’RTV* /btUuJ'irti* ^oe>T Tt> £y DoetAl\ T«£ 

"RA^PitV ‘•^i.AsxaT^ (low'Oi'ricaO. ^tu R«.a^K«o J/Jl^T /JoosiuG f^*// d/KL. **>E> 

VooO C /•>»«- ^Ol I Ci &<- . 

( 1 7 ^AS'TfrrV\s l>veot;<LA T^rV 6-o^pae^, /fr Soerr 

'ReAcktc-G /08>°—/Sc>* 306 - 33o°, ,^/Wr 

<CP /4tJD /Wi£> 'p£*t£eA*T* r r 6vts T*FTin i^ovrfeAJS:. 

_ V^/w.TSeUi -FBC- ~0 ‘,*arlA5S>oA;£ < 1 ^^>5it>io To T//£ ^-P &ei/X£^0 #T 
< ^f^ ) qaAsTa p pa«- /^4SoA*me*rs ->«4£ loas. 

CA) OeL^ Oc'.cs OP - ICO 'D'AAA. oel^’5' 

Special Issue 3.3.5 

/} £, q-< > 'P#-TH- fcJA $ /~0O*JL> /fT CTXZL 7?e-fn^fe. loaP>'T «©M ^-T /32 .£, 0 m 

/ /<? r ° ^ 

*•* &&& £1 p&s V*C f 






Hh 


*>©&**»>** 


r n \ * 


S3 

\47o 


\ -2*?^ 


. 250 


<006 ff\AX 

_2«njj2a22| 
** .725* 


fMfeg- 


L^OAJtfc 


J .003 »»** ( 

• 5Bo \ 


Preliminary PFAR(s)? 


Clarification Form(s)? 


- No 


1/ No 


„ /f . I 

Preliminary PFAR Number(s): 


Number of Forms Attached: 


7 <2-0/ 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 2 


Motor No.: RSRM-32 Side: Left (A) Date: H y 

Assessment Engineer(s)/lnspector(s): "pASShMHJ 0JAr\^£. 


Jpint Ehfinfllifiai Yes No Comment j 

a. Heat affected or eroded CCP (below the char line), GCP/SCP, j/_ C -2^ 

or adhesive? . 

b. Physical damage? [/ 

c. Edge separations (metal-to-adhesive, within adhesive, ^ • 

adhesive-GCP/SCP, within GCP/SCP, GCP/SCP-to-CCP, 

or within CCP)? 

d. Phenolics axially displaced from the housing? 


Yes 


Notes / Comments 

M05E-®J^T 

C') 'RlV T3«2-TUi££^J "PH^Mdlics /f 

l£*GJi€_ ^T\) lAA' s ShovO^ A^o . AJo ET><i£ 

f-OOfiJO &A) Co uJl— “fio/j . 

C?-') l^sAT } CC-V AUT> (&&* CZTjU 

^VrKc, >f t 13£-S° , sis> 0 . JS/lo&ofil AM'S ^o>oe/jr 

OK) SCpANS CCP. 'bep'TKs ®aJ VV\e <3>C-P 

a0-£ ^ovjJk) ro Sc«^K3cs 25>° “PFO/^ A-©. 


i^Drie^O*- 



a , (*3AS V'rk* /oafrio*J 

^ &c *- 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number (s): 


V No Number of Forms Attached: 


S7C-o\ 


> 

REVISION 
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-77Uo£<>e CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 2 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 7-^- t3 


Assessment Engineer(s)/lnspector(s): 




a. Soot to or past O-rings? 

b. Sooted joint surfaces? 

c. Heat affected or eroded O-rings (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. RTV to primary O-ring? 

g. RTV past primary O-ring? 

h. Foreign material? 

i. Excessive grease? 

(including in threaded and through bolt holes) 

j. Metal damage? 

(including index pin and bolt holes (through, threaded/ 
helical coil inserts)) 

% 

k. Bent or broken bolts? 


Comment # 

2= 

3 


Notes / Comments 


Z7f, 311,30. ,2*6, Z£* 


OA* Corwin daj « fiUn ^ 

Z- j O-Whj J- -L. p,4^\ )or-/so'«U 

3ol - ?y> ’ 

Lf . AWs f-~VtSAJ O & '&OA-tANC? A^iAjt) ^/UC> 

AP 3# /*#£ MJ:+k /32..S” S+/U0 3t&* 


Preliminary PFAR(s)? 


Jlarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 
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'/ A*co&&€ CORPORATION 
SPACE OPERATIONS 


PFOR CLARIFICATION FORM 
General 



esid £u^' , f$-cziS <2-4 


Sketch Observations Below (include locations and sizes of sketched features): ^ O**' 

|4m£s.»=s.s 7ar eP - 




•'4 - 1 


'PoCidT &e*r 
/^Pfecssv 


Cj 3 CJ 3 rric*j locjfrof* * 2 - ^ 

/o n r © • 

> Oo* / => . <7 ^ 4 / 


5(8 


.izs 


ZZ 

• ZSo 








Z5~ 


■2S® 

9* 


■ ?>75 








. -zgo 

. 500 

.2.5-* 

. Zoo 


8e 


^(^c712{ca L ^yopvor T^ zt’/aJ £¥= M^TArL 3-&/Z/-QZ4 ; %^<-S 

£c>is;L- S 52 --S* 4i.q hLz. &>• 4 ^/-3 <//.V A /r /.S~ 


NOTE: 


S52-S~* 

z/4 

q/.Z 

^z>.q 

Y/-3 

q/.4 

4/.JT 

3 ie>° 

41. Z. 

m.<f 

V&.S 

37-3 

4/.2L 4/./ 

/2>Z3* 

JH.o 

is.^ 

3$.^ 

3?.S~ 

3g. 8 


3 \B>* 


<3?-4 


3?.£ 

3 9.4 

*93 


Rockwell ‘C* hardness of 44 Is acceptable for D6AC steel 
Rockwell ‘B' hardness of 88 Is acceptable for 7075-T73 aluminum 
Electrical conductivity of 38 and above Is acceptable for 7075-T73 aluminum 
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V7U<»&e>€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Drawing Worksheet - Joint 2 


Motor No.: RSRM-32 Side: Left (A) Date: °i 33 

Assessment Engineer(s)/lnspector(s): , rc ,^ o( 2 L PQ^fsnK> , ftMywe Speedy 








CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 2 


Motor No.: RSRM-32 


Side: Left (A) 


Date: ~7_^. ?5> 


Assessment Engineer(s)/lnspector(s): 




Primary O-rina: 

a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 

Secondary O-rinq: 

c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Yes 


No 

Z 

_Z 


_>z_ 

Z. 


Comment # 


Notes / Comments 



REVISION 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 3 


Motor No.: RSRM-32 

Side: Left (A) 

Date: V 

Assessment Engineer(s)/lnspector(s):"y> V- TA«jC&<L \M. £ E GL"*/ 

Jpint RTV: 

Yes No Comment # 

a. Gas penetration? 


_z_ 

b. RTV not below char line? 


/ 

c. Uncured/reverted RTV? 




d. Voids within RTV? 


/ 

e. Grease inhibiting RTV backfill? 

/ 

f. Foreign material? 

— 

/ 


Notes / Comments 


Preliminary PFAR(s)? 


Yes 


No 


Preliminary PFAR Number(s):. 


z 


Jlarification Form(s)? 


Yes 


No 


Number of Forms Attached: 
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CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 3 



Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 
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77ico&€>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 3 


Motor No.: RSRM-32 

Side: Left (A) 


Date: *7 - % - 9 3 

Assessment Engineer(s)/lnspector(s): 


Joint Seals and Metal: 

9 r 

Ves No Comment # 

a. Soot to or past O-rings? 



b. Sooted joint surfaces? 



c. Heat affected or eroded O-rings (installed)? 



d. O-ring damage (installed)? 



e. Heat affected or eroded metal? 



f. RTV to primary O-ring? 


y. .. 

g. RTV past primary O-ring? 


y. 

h. Foreign material? 



_v. 

i. Excessive grease? 



y 

(including in threaded and through bolt holes) 



j. Metal damage? 



y 

(including index pin and bolt holes (through, threaded/ 


helical coil inserts)) 


x 

k. Bent or broken bolts? 

— 

X 

Notes / Comments 




Preliminary PFAR(s)? 

Yes y No 

Preliminary PFAR Number (s): 


Clarification Form(s)? Yes iX No Number of Forms Attached: 


REVISION 
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VOL 


SEC 

PAGE 

A-15 







77Uo/u>e 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Drawing Worksheet - Joint 3 


Motor No.: RSRM-32 Side: Left (A) 


Assessment Engineer(s)/lnspector(s): (j/OtcAv ' 


Sketch Observations Below (include locations and sizes of sketched features): 



Nose Inlet 
Housing^-'- 


Throat 

Housing 


SS A/ 

(?) Cei/e £+?£*? AknuNkL 

/J) /Z&AdvV 36r£>° 

(2 r )^J r 7‘ /*£&** 0°'7€° /3O 0 -O c 


(^ N c/jeevM 

P&FCS/T p-LfL<- c / 







CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 3 


Side: Left (A) 


Motor No.: RSRM-32 


e: 7-9-13 


Assessment Engineer(s)/lnspector(s): < ] a a ,i t? <- 

OLl ■ ' 3 . 0‘r^zl-h^- D 


a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 



Comment # 




c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Notes / Comments 



Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s):. 


Number of Forms Attached: 


REVISION 
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V /VCoX^€>^ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 4 



Notes h Comments 


Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s): 


Clarification Form(s)? 

Yes _ 

)/ No 

Number of Forms Attached: 

REVISION 
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yA*o&o& 


CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 4 


Side: Left (A) 


Date: 

Assessment Engineer(s)/lnspector(s): / 3 


Ja jnt Phenplics: Yes No Comment # 

a. Heat affected or eroded CCP (below the char line), GCP, 

or adhesive? 

b. Physical damage? ^ 

c. Edge separations (metal-to-adhesive, within adhesive, t/ g 

adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)? 

d. Phenolics axially displaced from the housing? ^ 


Notes / Comments 

**** 

S£ ™ £e/J sSWSsa/C Cse<r^/yf 

x .4 SV/-S/SA/Gc/=> #7 /&& /£T^ 


Preliminary PFAR(s)? 


clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 


SEC 




y CORPORATION 
SPACE OPERATIONS 



POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 4 


Side: Left (A) 


Motor No.: RSRM-32 


Assessment Engineer(s)/lnspector(s): a/. "St- £ 


Joint Seals and Metal: Yes No 

a. Soot to or past O-rings? t/ 

b. Sooted joint surfaces? S 

c. Heat affected or eroded O-rings (installed)? >/ 

d. O-ring damage (installed)? ]/_ 

e. Heat affected or eroded metal? 

f. RTV to primary O-ring? S 

g. RTV past primary O-ring? 

h. Foreign material? S 

i. Excessive grease? 

(including in threaded and through bolt holes) 

j. Metal damage? j/ 

(including index pin and bolt holes (through, threaded/ 

helical coil inserts)) 

k. Bent or broken bolts? S 


Comment # 


Notes / Comments 


Special Issue 3.3.1 7/0 A) 3 £2>c/A/0 a/£> t/T 

(f) &-£/*/£ /A/r<9e/yi/Tr£tST£.y ^£><0* 


Preliminary PFAR(s)? 


Jlarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


DOC NO. 
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V/vco^o^ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Drawing Worksheet - Joint 4 


Motor No.: RSRM-32 


Side: Left (A) Date: V 


Assessment Engineer(s)/lnspector(s): /?A?/LL££ /)> /<$*-£ 


Sketch Observations Below (include locations and sizes of sketched features): 

0 TO £>&//»/) JZV <=>-;e/A/<Z //ST£/eA4/7T£A/7£y' 34*0° 

(2) UO&T OO&eoS/OA/ 6>s/ A H/O &X/7 OOA/A AT 3S4°& <6> - O* 

Ak s£A/)eAT /OAJ /A/T£gA7/T7ffA/7£'? 36>C7 A? AX s .OSS’ 


Throat 

Housing 




£ ^ ^ Forward Exit 
[j_ j| I Cone Housing 


(4) S£AA£G7/GAf 3&0 6 a^TX^AP- Ozj 

(^) a/o ax csss oee/jsc /aJ aoass 
aa/o <$££PS£ 06 ez4as was 

(£) vf£D/Lr/v to /jgrfyy 
to zz. o/eooPf 

(?) ers Ae^/yi satt 

yvaresg ppoxi 34 £ a ruzu O* TO 93 








y /t^CO&C>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 4 

Side: Left (A) Dai 


Assessment Engineer(s)/lnspector(s): J 


>Cherd£ 


a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 


Comment # 




c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 vol 


sec 





*77icc>&<>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 5 


Motor No.: RSRM-32 Side: Left (A) 

Date: ft J OL o 

°1> 

Assessment Engineer(s)/lnspector(s): fp 



Joint RTV: 

a. Gas penetration? 

Yes No 

Comment # 

b. RTV not below char line? 


_ 


c. Uncured/reverted RTV? 


v 


d. Voids within RTV? 


T1 


e. Foreign material? 


/ 








Notes / Comments a 

'- //v '7<£ J( r A 7/ rrcA/7 1/a'DS *JT '3- 20 /Qpp&c»£ .O z Dp 


Preliminary PFAR(s)? Yes 

- ..ification Form(s)? Yes 


/ No 
l/ No 


Preliminary PFAR Number(s): 
Number of Forms Attached: 


REVISION 


doc no. TWR-64240 vol 


CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 5 



Notes / Comments 


Special Issue 3.3.2 pp£tJ<5U<L A/*T /! CC /$SOp ro /2& 
/?DZ>ZSGj;eo jEkJZ'NC a A/ PP&P 4-PG, 


Preliminary PFAR(s)? Yes 

ification Form(s)? .Yes 



Preliminary PFAR Number(s): 
Number of Forms Attached: 


REVISION 


boc no. TWR-64240 vol 
I PAGE A-24 





CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle internal Joint Seals and Metal - Joint 5 


Motor No.: RSRM-32 



It Seals and Metal: 

a. Soot to or past O-rings? 

b. Sooted joint surfaces? 

c. Heat affected or eroded O-rings (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. RTV to primary O-ring? 

g. RTV past primary O-ring? 

h. Foreign material? 

i. Excessive grease? 

(including in threaded and through bolt holes) 

j. Metal damage? 

(including index pin and bolt holes (through, threaded/ 
helical coil inserts)) 

k. Bent or broken bolts? 


is / Comments # 

7*72/ /*?7 £y£> ABgut froCT FOX- 

/. O /A/. 


Preliminary PFAR(s)? 
L ification Form(s)? 


Preliminary PFAR Number(s): 
Number of Forms Attached: 


REVISION 

DOC NO. 

TWR-64240 

VOL 


SEC 

PAGE 

A-25 




y 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Drawing Worksheet - Joint 5 

Motor No.: RSRM-32 Side: Left (A) Dat 3 JoL» *? 3> 

Assessment Englneer(syinspect,r(s): ' F> ff)., / 7e A. frtZJTIe 


Sketch Observations Below (include locations and sizes of sketched features): 

CD /sf&m t kj A)L <$Z€f)SG ACTS 

(2C on/ P/Icac'VC ^< 5 ^ ?oer4c?e 

' e ? r //&* 

{3) rf,SSM<S Ar Z/ °°~ Z45 ° 

, ^ J* 


Aft End Ring 


Fixed Housing 


Flexible Bearing — -■ / c 

Protector . 0 //yn - /&£ e 2y& 

see «T ^c*T*«* *>, **> ^ 

r) SVOSBS** **Mr*cT <?* >7:>-23S- W* **"> l 

/? /s /' a? a/ c ^ £» . 2 /A/ ' 



Inner Boot 
Ring (GCP) 


REVISION 





CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 Side: Left (A) | Date: ^ ~\,jK 

Assessment Engineer(s)tlnspector(s): /j , W A M 7 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 5 


Side: Left (A) Dat 


a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 


c. Heat affected or eroded Oaring? 

d. O-ring defects/damage? 


Notes i Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


doc no. TWR-64240 vol 


CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Packings With Retainers (Detailed) - Joint 5 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer (s) /Inspector (s): 


Fil 


a. Heat affected or eroded seal or retainer? 

b. Seal or retainer defects/damage? 

c. Medium or heavy corrosion? 


Notes / Comments 




Date: ^ Tk/I\/ 


/ 


Comment # 




Preliminary PFAR(s)? Yes 

Clarification Form(s)? Yes 



REVISION 




CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Cowl Insulation Segments 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 


Assessment Engineer(s)/lnspector(s): 

Cowl Insulation Segments: 

a. Abnormal heat effects or erosion? 

b. Soot between the cowl segment and cowl housing/SCP? 

c. Uncured adhesive (silicone)? 


Yes 


7 


Comment # 


7^ 

7 ^ 


Bondline Failure Mode Percentage: 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-SCP 
Adhesive-to-segment 
Within segment 


o-qf 



Degree 
13*- /ft? 

Location 

tt£13° 

2&-5I5 

3tS -O 

10 

£ 

if 

2P 

& 

to 

t 

$ 







■ 


5 

z 

£ 

7 

£ 

£ 

£ 


85 

63 

70 

13 

?o 

16 

63 

<63 










.otes / Comments 


Special Issue 3.3.3 

'71^-£^(Oe>uJL- o I -e,> cast/kstf^ 

/O© L> C, oT^ <=>r/teJL- AA>~+*ArlooS <^A/o;<n.£>/vs A ££ C 


'reliminary PFAR(s)? 


Yes 


Np 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Yes 


7^ 


No 


Number of Forms Attached: 


REVISION 


doc no. TWR-64240 


SEC 


I PAGE 


VOL 
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y CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Flexible Bearing Protector, Flexible Bearing, and Flexible Boot 



Notes / Comments 


Special Issue 3.3.6 eeA/C/T/W 


I 


eiiminary PFAR(s)? 

Yes 

^ No 

Preliminary PFAR Number(s) 

Clarification Form(s)? 

Yes 

'S No 

Number of Forms Attached: 


REVISION 






CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Flexible Bearing Protector Measurements (Data Collection Only) 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): J l jZ. 


Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure): 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 


JUL 
^ 1 003 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 





Belly Band 


* “A” is the minimum thickness of the bearing protector 

belly band in-line with the cowl vent holes. It corresponds 
to the deepest gas impingement location. 



Clarification Form(s)? 


No Number of Forms Attached: 


doc no. TWR-64240 vol 



'77t*oo&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Throat Diameter Measurements (Data Collection Only) 


Motor No.: RSRM-32 [ Side: Left (A) 

Assessment Engineer(s)/lnspector(s): tMHiUUCZ , 

Nozzle Throat Diameter Measurements: 



Degree 

Diameter 

Measurement 

Location 

(inches) 

0 


45 

Sz. tSl" 

90 

sS .XV " 

135 

ss.ilf 


Notes / Comments 


tVja ."TV©^ '£>x°^ rer ~ 









CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Aft Exit Cone Assembly 



Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 


doc no. TWR-64240 vol 


REVISION 


SEC 


PAGE 


A-33 









CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Forward Exit Cone Assembly 


Motor No.: RSRM-32 

Side: Left (A) 

Date: - T* W 

Assessment Engineer(s)/lnspector(s): 


Metal Housina Bondline Surface: 
a. Soot? 

Yes 

No,. 

V 

Comment # 

b. Heat affected or eroded metal? 




c. Voids in adhesive greater than 0.5 inch in any direction? 



cn 

d. Corrosion? 

l/ 



e. Foreign material? 





Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Degree Location 


Metal -to- Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 




mite 1 




-SX5-0 

GO 


Zo 

& 

70 

(cO 


7$T 









HO 

% 

£0 

•P 

3© 

Ho 

HS 



























Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 








'7Jz^CT&X>€ CORPORATION 
SPACE OPERATIONS 



Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: | Side: S’* Left (A) □ Right (B) 1 Date: / f* - sMW _ ~ 

Assessment Engineer(s)/lnspector(s): y /\j 

Nozzle Subassembly: 

Record Bondline Adhesive Void Measurements and Locations Below: 


Void Size 


Location on Bonding Surface 
Distance From Fwd Distance From Aft 


75* 


77* 


O. ID 


i-t-5 


OMO 


7.V 


((■*- 



Corresponding Comment Number(s): 




revision 


DOC NO 
SEC 







CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Throat Assembly 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): -^/ ; (w WVtfVj 


No 


Comment # 


a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? i 

d. Corrosion? ^ 

e. Foreign material? ZZI _ 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 



Degree Location 


Metal-to-Adhesive 


Within Adhesive 
Adhesive-to-GCP 


Within GCP 


GCP-to-CCP 
Within CCP 



Secondary Bondline Failure Mode Percentage (After Removal of Remaining Ph^nettcs): 

A / Degr^e--trocation 


Metal-to-Adhesive 


Within Adhesive 
Adhesive-to-GCP 


Phenolic Removal Method: 


Notes / Comments 


(i ) re-4,0 ~ p 20^ A c 


reliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 vol 


REVISION 




CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Bondline - Forward Nose and Aft Inlet Rings 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 7/fS/fg 


Assessment Engineer(s)/lnspector(s): A 77 /Te&S7~£>A/ 


Comment # 


Soot? _ _ . .._ . .. t— 

b. Heat affected or eroded metal? / 

c. Voids in adhesive greater than 0.5 inch in any direction? i/ / 

d. Corrosion? ]/. A~3bA 

e. Foreign material? r 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

<7- VS 1 J/5- 96 1 90' f36 I (SSTBd \i&0-Z2£>\2?5-Z7<D 1 27Q-3JS\3/€- O 

Metal-to-Adhesive /00% <^Q% £>0% /OQ% /OQ% [ /QO% 


Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


40 % I 40 % 


Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 



Phenolic Removal Method: 


40% 490//£$A/£ &£ ZVA/AJ4W MS 0/St T/V£ &/A/$ /?££/? 

Notes / Comments ^ /fl £0 TO HBA)\/Y OS/O/J /A/T/EZM/77&A/T FCU.O 

Special Issue 3.3.7 ow cJl^ri^T A _ 3 

Special Issue 3.3.10 ^5 c6*e/Pie4T*0*f /)-34>4 


Preliminary PFAR(s)? 


Clarification Form(s)? 


l/ No Preliminary PFAR Number(s): 


No Number of Forms Attached: /}~3£>A 


DOC NO. 

TWR-64240 

VOL 

SEC 

- | PAGE 

i 

A- 3 6 


REVISION 




CORPORATION 
SPACE OPERATIONS 



Corresponding Comment Number(s): 


DOC NO. 




VOL. 


PAGE 


A-3&A 


r.DISlON 


SEC 


CORPORATION 
SPACE OPERATIONS 


PFOR CLARIFICATION FORM 
General 


Motor No.: RSRM-32 


Side: H Left (A) □ Right (B) 


Assessment Engineer(s)/lnspector(s): 


Description: Lt>X 


Sketch Observations Below (include locations and sizes of sketched features): 


NOSE CAP TO HOUSING BONDLINE 
(Left Hand) 


Degree Location 
Recorded Actua 


ation Distance 1 Void o t Axial 

Actual Recorded Actual Repair Length 

j I 11.30 (tel O r**»w€> jlp lV 


11.30 1-10 

10.80 

16.85 

7.60 

11.10 

10.84 7. SS 

9.20 «g.<tc> 


Circ. 

Width 


Other 
Info . 


kIaT FoU KtP 
MPT POO NO 


NOSE CAP TO FNR BONDLINE 
(Left Hand) 

Degree Location Distance 2 VDird — ot Axial 

Recorded Actual Recorded Actual Repair Length 


Circ . 
Width 


Other 
Info . 

astt a& o/ajd 
*/or P& //VO 


/olD 


\/OID 


/> <40 


FNR TO HOUSING BONDLINE 
(Left Hand) 

Degree Location Distance 3 Void or Axial 

Recorded Actual Recorded Actual Repa i r 


Circ . 
Width 


Other 
Inf o . 

*i 0 T Po tfN-O 
Mot £p Onp 


Distance from fwd tip of nose cap glass 
Distance from flame surface 

Distance from FNR - nose cap - housing interface 







'/ A^o£c>£ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


P0STFL1GHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Nose Cap 


Side: Left (A) 


Date: 7/2 7-/^3 


Assessment Engineer(s)/inspector(s): £)\j\ 


IIS 


\ • Ve.e.Stok1 


a. Soot? , .. 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 


Comment # 




Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

I Vs “76 1 9±/5£ | |3C- ISO [I8Q 2ZC-Z]b 1 270- SI C $1 !>“- O 

Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 106 q /< /£a_£ /0£^_ (60%. | I OQ % 

Within CCP I 


Secondary Bondiine Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 

\ c ?o-/*>\-\/3<;- l6Q\ i So- 2 ? 72 Z7o-3ld 5 i !>'-0 

Metal-to-Adhesive 4 $Q% \ *>0% 4q % 

Within Adhesive 

Adhesive-to-GCP JO Z$% I 6>Q% I | 76% 1 7 qZ 1 

Phenolic Removal Method: A/V^Pa/ 


Notes / Comments MtEO/UM CoKZoS/ON / A/ T £ £ AW/ TT E /</ J RtfAC C/RCORf 

comments 2 .^y DR0L ^ za ppOS/UN $/V * XiR L CUT T/R AT /<Wz£O ft 

Special Issue 3.3.7 ^ ^ £ ^ /es p oOAJO f s Void* fo»~d fe/ouj. 

Special Issue 3.3.8 /<?//) fij /Z2° /■?$' F&M CAP pA C£ r 43 OtlAL x.20 C/ScOUt 

3 l/o/os AT z&3° 

Special Issue 3.3.9 i/oi D AT j*> A=P7 X- sSA^/a)A 1 * 3 

Atoo &(VO .&£)xrA Lx .J/iTc/ecOrt/ 77 '7.8<?p/2a»1 ptJio ENO .VZ/WtLx • SZ c/£cvr»' 
Preliminary PFAR(s)? Yes U y No Preliminary PFAR Numberfst: -PSAX/AL***” * 


Clarification Form(s)? 


Number of Forms Attached: 


doc no. TWR-64240 


A-37 




7 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Cowl Assembly 


| Motor No.: RSRM-32 

Side: Left (A) 

Date: J Z\ 

— — — ’ r 

Assessment Engineer(s)/lnspector(s): 


Metal Housing Bondline Surface: 

a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 


Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 



Jlarification Form(s)? Yes 1/ No Number of Forms Attached: 


Yes 


No 

✓ 


Comment # 




REVISION 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-38 







77 ico/sC>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Fixed Housing Assembly 


Motor No.: RSRM-32 

Side: Left (A) 

Date: |4 JuL"/ 95 

Assessment Engineer(s)/lnspector(s): |5.(!puiclz_ V-? 


Metal Housing Bondline Surface: 

a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 


Yes 


Z 


No 


Comment # 




Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 


0-4 £ 

4£>-<?0 

94-/3S 

Degree 

/3&-/S0 

Location 

/30-2ZS 

223-270 

270-3/3 

3,/3-Q 

























\oo e fo 

fS*5S 

100$ 

tma 

m 


\co% 

10 o$ 

















Mode Per 

centage 0 

Mter Rem 

oval of Re 
Degree 

maining P 
Location 

henolics): 







wsm 












\ooio 

\ Oc>^c 

)6o$> 


mm 

■21 

1 Oo/d 



TeU 

o.a? 

w.7r 


Phenolic Removal Method: 


A/ytoN' 


Notes / Comments 

aft v r c/Gc.0fy 

<?o ® /. 4 Feoflf fiFT &AiD / O Axrt L ^ . So c 

^ 

)/ No Preliminary PFAR Number(s): 


Preliminary PFAR(s)? 


Yes 


Clarification Form(s)? 


Yes 


z 


No 


Number of Forms Attached: 


REVISION . 



DOC NO. 

TWR-64240 
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SEC 
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'77ico&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Aft Exit Cone 


Motor No.: RSRM-32 


Assessment Engineer (s) /Inspector (s) : 


Side: Left (A) 


CLr L — 


a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Aft Exit Cone Char and Erosion Measurements: 


Station 0° 

Location Erosion Char 

73.77 

77.77 

83.77 

89.77 

95.77 ' 

101.77 

107.77 

113.77 

118.77 


90° 

Erosion Char 


Dale: % - SO -<?3 


Comment # 


180° 

Erosion Char 


270° 

Erosion Char 



Negative Margin of Safety? 


Notes / Comments 

Special Issue 3.3.19 


f\Jti u ^ <=> ^ TVj — <2— LOT CXW<L>vAiL> 

\o <?-\lo VW2 £t<0 r -Vo V><2- 


_<Jue-cL 


Preliminary PFAR(s)? 


'arification Form(s)? 


/ No 


V No 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-40 




'77vco&o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Forward Exit Cone 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): /_ j- /;/ 


Phenolic Sections: 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Forward Exit Cone Char and Erosion Measurements: 


Station 

Location 


No 


Comment # 


Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

,3 7 

*7 7 

# 

.37 

nL 

.33 


' .-7 to 

to / 

.3 £ 

.73 

.37 

.72 

. 3f 

.74 

77 

, 74 


.7/ 

.3? 

.7 2 

. 7^ 

/ 7 

A ' 

* 

7> 

& ** 

r/( 

.37 

.C8 

7> 

* • 

.73 

* ^ ' 

. 77 

. 3 7" 

.7&> 

. 32 

.73 

. 33 

37 

,"?3 

^ O 

// 

/7 

1 


' A 

/'/ 

. • 7 

3 

/ A 

•/ 


Negative Margin of Safety? 


Notes / Comments 


No Station: 



.33 

.72" 

// 

/ A 

.23 

3D 



n f 
, i 


./9 

33 

7 

✓ 


. / 7 

.72 

,if 

.72 

. 

77 

, / ^ 

*7/ 



. / 5^ 

37 


. 7 7~ 

✓ 

34- 

,/2 

O ' — 


Degree: 


Preliminary PFAR(s)? 


larification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-4 1 
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'77ic&&c>€ CORPORATION 
SPACE OPERATIONS 


I 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Throat Assembly 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer (s)/lnspector(s): JL ,23. Us ' , v ■' S> 


Phenolic Sections: 

a. Cross>ply cracking in virgin material? 

b. Ply lifting? 

Throat Inlet Ring and Throat Ring Char and Erosion Measurements: 



Station 0° 90° 180° 270° 


Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.0 

),0'/ 


4 6£ 

, 6Z. 

1.02 


Lop 


2.0 

4 // 

-7 4 

7o8 


l,o 7 


l ,o~ 

. ^ ^ 

4.0 

/ , 1 4 

.28 

Uf 


t / /c> 




6.0 

727 


4 2.0 


lap 


A i9 

. ?<o 

8.0 


. 50 

1,21 

.5(2 

72 " 


7 2 7 

_ 

10.0 

US 

.72 

/. / 9 


l a 

t 

4 77 


12.0 

( /-r 

a 

.kP 

/./£ 

. 2 7 

)72 

az 

7 '7 


14.0 

UZ> 

.2Z 

/./£ 

. 73 

1 , > - r 

.7? 

)77 


16.0 

), 0£ 


1,022 

.23 

A /£> 

.2^ 

I./ 4 - 

■ 7? 

18.0 

. ^ 

, 73 


272 


.60 

M 

' 6 ^ 

20.0 


.eo 

* 18 

7! 

.77 


Jz 

.7 7 

22.0 

-■ - 

. fc 

a ^ / 

,3/ 

. 7 / 

.87 

4.2 

✓ 

.83 

23.0 

.38 

.30 

, ^ 

.go 


.go 


go 

Negative Margin of Safety? 

Yes 

No 

Station: 


Degree: 


: 










Notes / Comments 




Preliminary PFAR(s)? 

Yes 

^ No 

Preliminary PFAR Number(s): 


larification Form(s)? Yes )/_ No Number of Forms Attached: 


REVISION 

DOC NO. 

TWR-64240 

VOL 


SEC 

PAGE 

A-42 



77ico^o^ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Sections - Forward Nose and Aft Inlet Rings 


Side: Left (A) 



P . h enQii^^g.gtiQn£l 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Forward Nose Ring Char and Erosion Measurements: 

Station 0° 90° 

Location Erosion Char Erosion Char 

28.0 £2Z_ 

30.0 .73 .<£<9 i3Z l4lL. 

32.0 '.57 

Negative Margin of Safety? Yes t/ 


'/t-k-ES 


Yes No 


180 c 


Comment # 


270 c 


No Station; 


Char 

Erosion 

'A 



.73 

.53" 

/.0J 

: Decree: 


Aft inlet Ring Char and Erosion Measurements: 


Station 0° 

Location Erosion Char 

34.0 ,<£>/ 

36.0 


Negative Margin of Safety? 


Notes / Comments 


90° 

Erosion Char 


.94 

« 94 , 5 ^ 


180° 

Erosion Char 

.90 ._S3_ 

.9Z 


A00_ , <£>/ 

No Station: 


270° 

Erosion Char 


/.#/ 

Degree: 


Preliminary PFAR(s)? 


larification Form(s)? 


/ No 


/ No 


Preliminary PFAR Number (s):. 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-43 








y CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Nose Cap 


Motor No.: RSRM-32 

Side: Left (A) 

Date: S/?9/93 

Assessment Engineer(s)/lnspector(s): , P^SSM/tA/. 

J/[//£FEd 


?hq h c S ectio ns ; 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 


Comment # 


Nose Cap Char and Erosion Measurements: 
Station 0° 


Station 

Location 


Erosion 

.39 

. 40 

.4/ 

.49 

._5Q 

.53 

.70 


A/& 

A79 

A 46 


Char 

* 

■ 43 

• 53 

• 3f 
.47 
. 31 

,4± 

, 43 
,44 
.51 

■ 70_ 

■ 70 


90° 180° 270° 

Erosion Char Erosion Char Erosion Char 

.74* .70* .ss* 

,_40 .43 ,J/Z .51 ._SO 

.J2j .43 33 LI ‘37 .47 

M_ .49 .39 .43_ .49 

,_50_ .43 . 45 . 45 - 50 

.43 ,49_ .45 .49 J9_ .SO 

.03 -£J_ ,_53_ 42 3± .43 

.09 .43 . 0 / .40 .pZ .45 


.40 

.43 

.42 

,43 

.44 

.49 

.50 

,4& 

.43 

,4? 

.03 

■5! 

.09 

.43 

■3/ 

33 

/,o6> 

34 

/.M 

>55 

/ 77 

a 


Oil 

770 

a3o 


.40 

AL _ 

.47 

L&L 

is 


* 

Al_ 

.49 

. QO 
.SO 
.43 


All— ALL 

.95 .47 

A 49 33 

/.SO ,39 


/.SO 


Negative Margin of Safety? Yes V No Station: 


Notes / Comments Pdr WO T&S r*7 £\~x F)FFEc.TE OEPF/J 


Degree: 


Preliminary PFAR(s)? 


larification Form(s)? 


V_ No Preliminary PFAR Number (s): 


ll No Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-44 


REVISION 







CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Cowl 


Motor No.: 

RSRM-32 

Side: Left (A) 


Date: 



Assessment 

Engineer (s) /Inspector (s): 

, (r . Us ‘ l ■ 

■ - - 





Phgnphc Sectipng: 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Cowl Char and Erosion Measurements: 


Comment # 


Station 

0° 


90° 


180° 


270° 


Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

0.3 


,80 

. 3/ 

,72 

. 3 <2 

. V/ 

7 

7^ 

1.0 

.24 

,73 


.CC 

,77 

,ce 

.z& 


2.0 

, f 

/■ O 
.6 ' 


.C8 

F r \ 

.Cz 



3.0 

^ / 
, r.. w 

, b 


.Cl 



3 ( 


4.0 

.24 

.iZ 

,/9 

bs 

lG 

r 

, O 

. 

, 7 2 _ 

5.0 

.7-0 

r?B 

, is 

,1Z 

1 r~ 

j ■' ' 

.L -j 

/fe 

. r 

- 7 / 

6.0 

./L 

,7° 

.7- 

.77 

J9- 

77 

. /'^ 


6.8 

uzL 


. / r 

■ 87 

./B 

.8^. 

"2 



Negative Margin of Safety? 


Notes / Comments 

Speciallssue 3.3.17 p£> 


No Station: 


'/ ' r ro l 'L 


c r ' 

/ / r / 


Degree: 


A ■ / 
//£ r * 


Preliminary PFAR(s)? 


larification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 vol 


OKiGiNAL PAGE IS 

OF POOR QUALITY 













77vco^o0 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Sections - Outer Boot Ring and Flexible Boot 


Motor No.: RSRM-32 

Side: Left (A) 

Date: S' <- 

Assessment Engineer(s)/lnspector(s): !_ . /✓/ / * ‘ 


Phenolic Sections: 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Flexible Boot/Outer Boot Rina Interface: 

c. Separations? 

d. Heat effects in separations (if present)? 

Outer Boot Ring Char and Erosion Measurements: 
Station 0° 90 c 


Yes 


No 


Comment # 






3^ 


180 c 


270' 


Location 

Erosion 

Char 

Erosion 

Char 

Erosion Char 

Erosion 

Char 

8.0 



, !0 

.B2- 

.an . 


y - - 

9.0 


.9/ 

. IP 

.Pd? 

,0? . 


/.Gf 

10.0 


, <iO 

.of 

- 7 ^ 

, > 

0 0l t - 

.0* 


11.3 

.01 


7 , 

.0/ 




Negative Margin of Safety? 

__ Yes 

No 

Station: 

Degree: 



Number of Plies Remaining on the Flexible Boot: 


Degree 

Plies 

Location 

Remaining 

0 

3, V 

90 

3. 2- 

180 


270 

3. / 


Negative Margin of Safety? 


Yes 


No 


Degree: 


Notes / Comments (T) ^ 

^ 'O 


O? c~ a 


r /‘ 

- a* r 


s 


e> 


V 5 . 


Preliminary PFAR(s)? 


Yes 


»/ 


No 


Preliminary PFAR Number(s):. 


larification Form(s)? 


Yes 


No 


Number of Forms Attached: 


REVISION 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-47 


‘ is 

Of fOOR QUALITY 









~~/A^ch(u>£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 


Barrier-Booster Leak Check Port Plug and Port (At Removal) - 126 Degrees 


Motor No.: RSRM-32 

Side: Left (A) 

Date: 7 

Assessment Engineer(s)/lnspector(s): S. t /*i.lye r y / Ta^or' l. y 

Leak Check Port Plua and Port: 

7 

Yes No Comment # 

a. Soot to or past O-ring? 


l/ 

b. Sooted surfaces? 


1/ 

c. Heat affected or eroded O-ring (installed)? 

V/ 

d. O-ring damage (installed)? 



/ 

e. Heat affected or eroded metal? 


f. Foreign material? 



g. Excessive grease? 


-C- 

h. Medium or heavy corrosion? 

\/ 

I. Metal damage? 

— 

Yl 


Notes / Comments 


Preliminary PFAR(s)? 


Yes 


No 


\/ No 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Yes 


Number of Forms Attached: 


REVISION 


;*v 










'77i*cc>4u>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Barrier-Booster Leak Check Port Plug and O-ring (Detailed) - 126 Degrees 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 


Assessment Engineer(s)/lnspector(s): 5. SA&* f Ai . T^yloC ( L ■ c. Oas 


Leak Check Port Plug: Yes No Comment # 

a. Foreign material between the O-ring and plug? i/ 

b. Heat affected or eroded metal? 

c. Seal surface/thread damage? ^ 


Secondary O-rina: 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


Notes / Comments 



Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-49 






yA*co&o& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 


Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 2 


Motor No.: RSRM-32 

Side: Left (A) 

Date: 3 

Assessment Engineer(s)/lnspector(s): 5 ^^ /i/{ C>£Q & [{rU^ 

Leak Check Port Plua and Port; 

7 n 7 

Yes No Comment # 

a. Soot to or past O-ring? 


-V 

b. Sooted surfaces? 


y 

c. Heat affected or eroded O-ring (installed)? 

X 

d. O-ring damage (installed)? 



e. Heat affected or eroded metal? 

X 

f. Foreign material? 


iX_ 

g. Excessive grease? 


y 

h. Medium or heavy corrosion? 

y 

i. Metal damage? 

— 


Plug Break-away and Running Torques (inch-lbs): Break-away: 



Running: 

2 


Notes / Comments 


Preliminary PFAR(s)? Yes [f No Preliminary PFAR Number(s): 


Clarification Form(s)? 


REVISION 


Yes 1 / No Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-50 







4 77vic>&&€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 


Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 2 


Motor No.: RSRM-32 

Side: Left (A) 

Date: 

Assessment Engineer(s)/lnspector(s): ^ *5p&r**j 

M. 


Leak Check Port Plua: 

a. Foreign material between the O-ring and plug? 

Yes 

No Comment # 

y 

b. Heat affected or eroded metal? 



y 

c. Seal surface/thread damage? 




Secondary O-rino: 

d. Heat affected or eroded O-ring? 



y 

e. O-ring defects/damage? 










Notes / Comments 


Preliminary PFAR(s)? 

Yes 

1 / No 

Preliminary PFAR Number(s): 

Clarification Form(s)? 

Yes 

«/" No 

Number of Forms Attached: 


REVISION 


doc no. TWR-64240 vol 
PAGE A-5 1 









7 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 


Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 3 


Motor No.: RSRM-32 

Side: Left (A) 

Date: *1 - £ 

Assessment Engineer(s)/lnspector(s): ^ QP Cot Hr £ 


Leak Check Port Plug and Port; 
a. Soot to or past O-ring? 

Yes 


No Comment # 

b. Sooted surfaces? 



S-..- 

c. Heat affected or eroded O-ring (installed)? 



y 

d. O-ring damage (installed)? 



y 

e. Heat affected or eroded metal? 



y 

f. Foreign material? 



y 

g. Excessive grease? 



V 

h. Medium or heavy corrosion? 



y 

i. Metal damage? 




Plug Break-away and Running Torques (inch-lbs): 

Break-away: 

HO 


Running: 

_ JO 



Notes / Comments 


Preliminary PFAR(s)? Yes (/ No Preliminary PFAR Number(s): 


Clarification Form(s)? 


REVISION 


Yes No Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-52 







J 77Uo&&€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 3 



Clarification Form(s)? Yes No Number of Forms Attached: 

doc no. TWR-64240 vol 

REVISION . — 1 

SEC PAGE A _ 53 







'77voo^o€ ■CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 4 



Clarification Form(s)? 


No 


Number of Forms Attached: 


Yes 


REVISION 


doc no. TWR-64240 vol 

Sic PAGE A __ 54 






'77 e LOCn(zo€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 4 



Clarification Form(s)? Yes v No Number of Forms Attached: 


REVISION 


doc no. TWR-64240 vol 
^ PAGE A- 5 5 









'77vC0&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 


Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 5 


Motor No.: RSRM-32 

Side: Left (A) 


Assessment Engineer(s)/lnspector(s): ^ ^ ' ft'JutJf 

Leak Check Port Plua and Port: 
a. Soot to or past O-ring? 

7 f 

Yes N d Comment # 

lA 

b. Sooted surfaces? 


1A 

c. Heat affected or eroded O-ring (installed)? 

V. 

d. O-ring damage (installed)? 


_jZ_ 

1 e. Heat affected or eroded metal? )/ 

f. Foreign material? 



g. Excessive grease? 



h. Medium or heavy corrosion? 

V, 

i. Metal damage? 


V 

Plug Break-away and Running Torques (inch-lbs): Break-away: 

3> 


Running: 




Notes / Comments 



Preliminarv PFAR(s)? Yes 

^ No Preliminarv PFAR Numberfs^: 

i : 


Clarification Form(s)? Yes ]/ No Number of Forms Attached: 


REVISION 

DOC NO. 

TWR-64240 

VOL 


SEC 

PAGE 

A-56 




'77ii€>&c>€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 5 


Motor No.: RSRM-32 


Assessment Engineer (s) /Inspector (s) 



Comment # 


a. Foreign material between the O-ring and plug? 

b. Heat affected or eroded metal? 

c. Seal surface/thread damage? 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s):, 


No Number of Forms Attached: 


REVISION 


doc no. TWR-64240 vol 
I PAGE A- 5 7 




'77vcoXz<>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Dome 








'77vco&£>€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Cylinder/Cylinder 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer (s)/lnspector($): 




a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 


n SEP 
1003 



Comment # 


Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 vol 


sec 








77k CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Center 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 


Assessment Engineer(s)/lnspector(s): IA.ZA\JE/V\E>ft 


Joint Seals and Metal: 

a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 


Yes 


No 

-X- 




Comment # 


Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? Yes X No Preliminary PFAR Number(s): 


Clarification Form(s)? Yes ^ No Number of Forms Attached: 

i 


REVISION 


doc no. TWR-64240 vol 
sic PAGE A- 60 








77Uo£o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Aft Center 


Motor No.: RSRM-32 


Side: Left (A) 


Date: 7 - 22-- 93 


Assessment Engineer(s)/lnspector(s): ^ iQ f H 


jQlni-SealS-e n d-M e t g 1 ; 

a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 


Yes 


ir 


Comment # 


Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 

Notes / Comments 

fJt <J£ 


Preliminary PFAR(s)? 

Yes 

No 

Preliminary PFAR Number(s): 

Clarification Form(s)? 

Yes 

4 ^No 

Number of Forms Attached: 


REVISION 



SEC 







'77icc*&&€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - ET Attach/Stiffener 


Motor No.: RSRM-32 


Side: Left (A) 


Assessment Engineer (s) /Inspector (s): 


N 1 «. i 4 


Comment # 


a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? ^ 

c. Heavy corrosion (pitting) in leak check port? . 

- ■ i r — 

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 vol 


A-62 






CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 



Case Factory Joint - Stiffener/Stiffener 


Motor No.: RSRM-32 

Side: Left (A) 

Date: 9~/ - 9j 

Assessment Engineer(s)/lnspector(s): ^ ^ ulH 



Joint Seals and Metal: 

a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 

Notes / Comments 


Yes No Comment # 



Preliminary PFAR(s)? Yes No 

Clarification Form(s)? Yes No 

REVISION 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-63 






■77Uoi(x>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Aft Dome 



Clarification Form(s)? Yes ^No Number of Forms Attached: 


DOC NO. 

TWR-64240 . 

VOL 

SEC 

PAGE 

A-64 


REVISION 










*77icodx>€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

S&A Device (Barrier-Booster and Environmental Seal Regions) 


Motor No.: RSRM-32 


Side: Right (B) 


Date: ~7 


Assessment Engineer($)/lnspector(s): \~cXcr\ / 


a. Soot to or past O-rings? 

b. Sooted metal surfaces? 

c. Heat affected or eroded O-ring (installed)? 

d. O-ring damage (installed)? 

e. Foreign material? 

f. Heat affected or eroded metal? 

g. Metal damage? 

h. Excessive grease? 

I. Corrosion? 

j. Teflon retainer damage? 


Comment # 




k. Environmental O-ring assembly damage 
(visible without magnification)? 

l. Foreign material? 


Notes / Comments 


(T) \ypic-u) ^}'Trswr£ jOOtOW'y 0-^.^ b- 3 Wt-Hi Azzaci ct4-<°cf 

fSOo'biri^ , 


Preliminary PFAR(s)? 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Number of Forms Attached: 


doc no. TWR-64240 vol 










'/ /z*coi(zo& 


CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
S&A Rotor Shaft O-rings (Detailed) 


Side: Right (B) 


Assessment Engineer (s) /Inspector (s) : £y\ 



>rward Prir 


a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 


Comment # 


Aft Prim 


c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 





e. Heat affected or eroded O-ring? 

f. O-ring defects/damage? 


g. Heat affected or eroded O-ring? 

h. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


doc no. TWR-64240 


A-66 


REVISION 










77icc>&c>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and Port (At Removal) - 18 Degrees 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): o\ 


Soot to or past O-ring? 

Sooted surfaces? 

Heat affected or eroded O-ring (installed)? 
O-ring damage (installed)? 

Eroded metal? 

Foreign material? 

Excessive grease? 

Medium or heavy corrosion? 

Metal damage? 




Comment # 


Notes / Comments 


as)d ftp pfi 


Preliminary PFAR(s)? 


Clarification Form<s)? 


Preliminary PFAR Ngmber(s): 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-67 


REVISION 








V/v^o^o^ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and O-rings (Detailed) - 18 Degrees 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ) I'C)© 


/ 

SUl 

a. Foreign material between the O-ring and Sll? 

b. Eroded metal? 

c. Seal surface/thread damage? 



Comment # 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


f. Heat affected or eroded O-ring? 

g. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 






CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and Port (At Removal) - 198 Degrees 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): , 


Soot to or past O-ring? 

Sooted surfaces? 

Heat affected or eroded O-ring (installed)? 
O-ring damage (installed)? 

Eroded metal? 

Foreign material? 

Excessive grease? 

Medium or heavy corrosion? 

Metal damage? 



Comment # 



Notes / Comments 


/- Tyf/ct}/ Soot~ 4a 'ftp 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s): 


Number of Forms Attached: 


doc no. TWR-64240 








*77ico&c>€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Sll and O-rings (Detailed) - 198 Degrees 


Motor No.: RSRM-32 


Side: Right (B) 


Date: 'jJ -) ) 


Assessment Engineer(s)/lnspector(s): 


a. Foreign material between the O-ring and Sll? 

b. Eroded metal? 

c. Seal surface/thread damage? 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


f. Heat affected or eroded O-ring? 

g. O-ring defects/damage? 


Notes / Comments 


Comment # 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


doc no. TWR-64240 vcl 
H3 page a _ ?0 







'77lco&z>€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Metal Components - Excluding Joints 



Clarification Form(s)? Yes No Number of Forms Attached: 


doc no. TWR-64240 I vol 



REVISION 









77Uo£o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 2 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): J p&ss 


IIIISISM 


Date: Q JuLV 9.5 


Comment # 


a. Gas penetration? 

b. RTV not below char line? 

c. Uncured/reverted RTV? 

d. Voids within RTV? 

e. Grease inhibiting RTV backfill? 

f. Foreign material? 


Notes / Comments 

Special Issue 3.3.4 h/C 


Preliminary PFAR(s)? 


clarification Form(s)? 


/ No 


No 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-72 








y/tsco&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 2 


Motor No.: RSRM-32 

Side: Right (B) 

Date: 

Assessment Engineer (s)/lnspector(s): 


Joint Phenolics: 

a. Heat affected or eroded CCP (below the char line), GCP/SCP, 
or adhesive? 

b. Physical damage? 

c. Edge separations (metal-to-adhesive, within adhesive, 
adhesive-GCP/SCP, within GCP/SCP, GCP/SCP-to-CCP, 
or within CCP)? 

d. Phenolics axially displaced from the housing? 


Notes / Comments 


Yes 


No 


Comment # 


z 


Preliminary PFAR(s)? 


Yes 


v_ No 


Preliminary PFAR Number(s):. 


Jarification Form(s)? 


Yes 


iz No 


Number of Forms Attached: 


TWR-64240 


VOL 


REVISION 


DOC NO. 
SEC 


PAGE 


A-73 









77i*cc>&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 2 


Motor No.: RSRM-32 

Side: Right (B) 




Joint Seals and Metal: 

a. Soot to or past O-rings? 

b. Sooted joint surfaces? 

c. Heat affected or eroded O-rings (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. RTV to primary O-ring? 

g. RTV past primary O-ring? 

h. Foreign material? 

i. Excessive grease? 

(including in threaded and through bolt holes) 

j. Metal damage? 

(including Index pin and bolt holes (through, threaded/ 
helical coil inserts)) 

k. Bent or broken bolts? 


Yes 


No 

44 


Comment # 


4 


i4 


± 


z 


£ 


4. 


/ 


Notes / Comments 


l' I'.jVvJt- wick 


D-r\ i^cj 4-uJ 


Preliminary PFAR(s)? 


Yes 


z 


No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


^ No 


Number of Forms Attached: 


doc no. TWR-64240 


I VOL 


REVISION „ 


SEC 


PAGE 


A-74 






Sketch Observations Below (include locations and sizes of sketched features): 

r$\ excess q(*e* s * //J 3CLr Vd** 

k p Forward End Ring 


Nose — 

Inlet 

Housing 


V&t*J ^ 

/- Cowl Housing 


ZJA"=- 


<ro£eezfc*/ 


^h/z^z/r 77 /z’eL/l/aj rfoL l c /&c u hi . 

xE- <y*EA hi Cf P?/0?Kfr y &■> Z /A/ 6 
gsrTu/eg/v grZ t */Ct E~ 

^ <V^ SiPP/ie^T/EA'S 


REVISION 









CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 2 


Side: Right (B) 


- < =?- c £3 


Assessment Engineer(s)/lnspector(s): t 


Primary O-rina: 

a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 



No y Comment # 

x/ 


c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


doc no. TWR-64240 


A-76 


REVISION 





7/Uo/^>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 3 


'-~ i 


Motor No.: RSRM-32 


Side: Right (B) 


Date: ^ 


Assessment Engineer(s)/lnspector(s): 1/vl P> I?) iLL£ IL, 


Joint RTV: 

a. Gas penetration? 

b. RTV not below char line? 

c. Uncured/reverted RTV? 

d. Voids within RTV? 

e. Grease inhibiting RTV backfill? 

f. Foreign material? 


Yes 


No 


z 


Z 


j L 


z 


z 


z 


Comment # 


Notes / Comments 


Preliminary PFAR(s)? Yes i No Preliminary PFAR Number(s): 

clarification Form (s)? Yes No Number of Forms Attached: 

u 

REVISION 





'77vc&£&€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 3 


Side: Right (B) 


Date: J OL « 


Assessment Engineer(s)/lnspector(s): /< / 


a. Heat affected or eroded CCP (below the char line), GCP, 
or adhesive? 

b. Physical damage? 

c. Edge separations (metal-to-adhesive, within adhesive, 
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)? 

d. Phenolics axially displaced from the housing? 


Notes I Comments 


Comment # 


Preliminary PFAR(s)? 


clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 

r\\ o424U j 

SEC 

PAGE A- 16 




CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 3 


Motor No.: RSRM-32 

Side: Right (B) 



Joint Seals and Metal: 

7 r ^ 

Yes No Comment # 

a. Soot to or past O-rings? 



y 

b. Sooted joint surfaces? 



y 

c. Heat affected or eroded O-rings (installed)? 

y 

d. O-ring damage (installed)? 


y 

e. Heat affected or eroded metal? 

| 

f. RTV to primary O-ring? 


— *4- 

g. RTV past primary O-ring? 



— — 

h. Foreign material? 



-4 

i. Excessive grease? 


y 

(including in threaded and through bolt holes) 


j. Metal damage? 



S- 

(including index pin and bolt holes (through, threaded/ 


helical coil inserts)) 


/ 

k. Bent or broken bolts? 

— 

iz_ 

Notes / Comments 

• 


Preliminarv PFARfs^? Yes 

kJ No Preliminarv PFAR Number(s): 

1 / •— — 1 


Clarification Form(s)? Yes 1 / No Number of Forms Attached: 


doc no. TWR-64240 j vol 

SEC | PAGE 


REVISION 
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77voo^>€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) 







77lcc>&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 3 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer (s) /Inspector (s): 


Primary O-rina: 

a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 


M. o. 



No^, Comment # 


c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-81 


REVISION 







Clarification Form (s)? Yes v No Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-81a 


REVISION 




77icc>&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Phenolics - Joint 4 


Motor No.: RSRM-32 Side: Right (B) 

Date: 

9 Jul v 

23 

Assessment Engineer(s)/lnspector(s): A . {?/)&/./ 5/. £ 

£? Pf/LLe/e 


Joint Phenolics: 

a. Heat affected or eroded CCP (below the char line), GCP, 
or adhesive? 

b. Physical damage? 

c. Edge separations (metal-to-adhesive, within adhesive, 
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)? 

d. Phenolics axially displaced from the housing? 

Yes 

No 

/ 

Comment # 

/ 


/ 



z 








Notes / Comments 0 

l~£CP &eOk!£ &/SA 5 S£M y ~/3S 

2 - S6PAe*r/0AJ w AfTT &MC or TM&orr r,jAi_ g/^oa / a/ *x - . 0 , 2 / 


Preliminary PFAR(s)? 


Ves 


jL 


No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


%/ No 


Number of Forms Attached: 


doc no. TWR -64240 


VOL 


SEC 


PAGE 


A- 8 2 


REVISION 


J 77voo&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 4 


Motor No.: RSRM-32 

Side: Right (B) 

Date: 7 JuLS 92 

Assessment Engineer(s)/lnspector(s): A. 



Comment # 


a. Soot to or past O-rings? ir 

b. Sooted joint surfaces? / 

c. Heat affected or eroded O-rings (installed)? 1 / 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? ./ 

f. RTV to primary O-ring? i/' 

g. RTV past primary O-ring? l/ 

h. Foreign material? 

i. Excessive grease? «/ 

(including in threaded and through bolt holes) 

j. Metal damage? 1 / 

(including index pin and bolt holes (through, threaded/ 

helical coil inserts)) 

k. Bent or broken bolts? / 


lotes / Comments ^ ~ « / , * 


Preliminary PFAR(s)? 


Jlarification Form(s)? 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


doc no. TWR -64240 

sec I page 


j VOL 

A-83 


REVISION 




'77v^o^o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Drawing Worksheet - Joint 4 



doc mo. TWR-64240 vol 









CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 4 



REVISION 






'77vcch(u>£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint RTV - Joint 5 



.tes / Comments /4£ C # ^ S2C c 

< T\ 'fir*/* &/??/! £ * ^ “ * / 


Preliminary PFAR(s)? 

Yes ^ No 

Preliminary PFAR Number(s): 

^rification Form(s)? 

Yes a/> No 

Number of Forms Attached: 



DOC NO. 

TWR-64240 

VOL 

REVISION 

SEC 

PAGE 

A-86 



CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Phenolics - Joint 5 

Motor No.: RSRM-32 Side: Right (B) Date: 

Assessment Engineer(s)/lnspector(s): £ Qwc* T< /V/tL-LSg, 


Joint Phenolics: 

a. Heat affected or eroded CCP (below the char line), GCP, 
or adhesive? 

b. Physical damage? 

c. Edge separations (metal-to-adhesive, within adhesive, 
adhesive-GCP, within GCP, GCP-to-CCP, or within CCP)? 

d. Phenolics axially displaced from the housing? 



Notes / Comments 


Comment # 


Preliminary PFAR(s)? Yes 



Preliminary PFAR Number(s): 


jrification Form(s)? 

Yes 

/ No 

Number of Forms Attached: 





doc no. TWR-64240 

| VOL 

REVISION 



SEC PAGE 

A-87 






CORPORATION 


SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint Seals and Metal - Joint 5 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): A -CaZL ISL g 


it Seals and Metal: 

a. Soot to or past O-rings? 

b. Sooted joint surfaces? 

c. Heat affected or eroded O-rings (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. RTV to primary O-ring? 

g. RTV past primary O-ring? 

h. Foreign material? 

i. Excessive grease? 

(including in threaded and through bolt holes) 

j. Metal damage? 

(including index pin and bolt holes (through, threaded/ 
helical coil inserts)) 

k. Bent or broken bolts? 



Comment # 


3S / Comments 

x 'XT/-/ £>&/MAAr/ fi=&<3/rl 


* <7 70 * 


P-^liminary PFAR(s)? 


unification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


doc no. TWR-64240 






doc no. TWR-64240 vol 


REVISION 


SEC 





7Ascc>£z>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Internal Joint O-rings (Detailed) - Joint 5 


Motor No.: RSRM-32 

Side: 

Right (B) 


Date: \uh /ft> 

Assessment Engineer (s) /Inspector (s): p 


I 



Primary O-rina: 

a. Heat affected or eroded O-ring? 

b. O-ring defects/damage? 

Secondary O-rina: 

c. Heat affected or eroded O-ring? 

d. O-ring defects/damage? 


Yes 


I 


Comment # 


/ 


Notes / Comments 


Preliminary PFAR(s)? 


Yes 


No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 


doc no. TWR-64240 


revision 


VOL 


SEC 


PAGE 


A-90 






J 77ico&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Packings With Retainers (Detailed) - Joint 5 


Motor No.: RSRM-32 


Assessment Engineer (s) /Inspector (s): 


Packings With Retainers: 

a. Heat affected or eroded seal or retainer? 

b. Seal or retainer defects/damage? 

c. Medium or heavy corrosion? 




Comment # 



Preliminary PFAR(s)? Yes 

Clarification Form(s)? Yes 



Preliminary PFAR Number(s): 
Number of Forms Attached: 



REVISION 




CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Cowl Insulation Segments 


Motor No.: RSRM-32 


Side: Right (B) 




Assessment Engineer(s)/lnspector(s): Gpv'CJx. 


Cowl Insulation Segments: 

a. Abnormal heat effects or erosion? 

b. Soot between the cowl segment and cowl housing/SCP? 

c. Uncured adhesive (silicone)? 


Yes 


No 

/ 


Comment # 


u/ 


Bondline Failure Mode Percentage: 


Degree Location 



6-V 

J&llo 

90-135- 


lfcO-2Z5 

22$ -2JO 

3*5 

3LT- 

Metal-to-Adhesive 


30 

qo 

6o 

Q>0 

30 

qo 


Within Adhesive 




Z 

3 

3 


5" 

Adhesive-to-SCP 

Z 

2 


Z 

1 

2_ 

Z 

z 

Adhesive-to-segment 

1\ 

&3 

63 

46 

32) 

45 

so 

3* 

Within segment 



• 







Mes / Comments 

Special Issue 3.3.3 // 

(ZoA)z>i7te>b>fJt> &Tk<^/L cbjODt~r7^S. 

U)frA^ t> 


''■eliminary PFAR(s)? 


Yes 




No 


Preliminary PFAR Number(s):. 


clarification Form(s)? 


Yes 




No 


Number of Forms Attached: 


REVISION 



DOC NO. 

TWR-64240 

VOL 


SEC 

PAGE 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Flexible Bearing Protector, Flexible Bearing, and Flexible Boot 



Notes / Comments 


P ,; minary PFAR(s)? 

Yes 

t/ No 

Clarification Form(s)? 

Yes 

L/ No 


REVISION 


Preliminary PFAR Number(s): 
Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-93 




'77ic-c>i6x>€ CORPORATION 
SPACE OPERATIONS 


Motor No. 


RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Flexible Bearing Protector Measurements (Data Collection Only) 


Side: Right (B) Date: 


W JUU 
1003 


Assessment Engineer(s)/lnspector(s): ^ j Jfy r £j ^ 


Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure): 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 

. V/£ 

, 102 

-nC. 

Z - ' 

- ? V ■ • 
AiA 

s'? -» 

AO 

- 

• cl. tv 

Uo 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 

. 

* 

. v:< 


Degree 

Location 


Thickness 
Measurement 
A* (inches) 

, Z?V 

* U'l v 

* l±± 

„ 72' 


V 


- C? ' 

. ZL / 


7 /.;> 

- 4 o x 



Belly Band 


* "A” is the minimum thickness of the bearing protector 

belly band in-line with the cowl vent holes. It corresponds 
to the deepest gas impingement location. 






'77vco^>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Throat Diameter Measurements (Data Collection Only) 


Motor No.: RSRM-32 

Side: Right (B) 

Date: bl ' / ^ 3 

Assessment Engineer(s)/lnspector(s): Ol/lildUEL , 2>lCkl 

Gallic 6S 


Nozzle Throat Diameter Measurements: 


Degree 

Diameter 

Measurement 

Location 

(inches) 

0 

ss Q<M> 

45 


90 

# C M ' 

135 

SS 


Notes / Comments 




y\rocA E> _ 


wiarification Form(s)? 


No Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-95 





yyi^c>^c>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Bondline - Aft Exit Cone Assembly ^ 


Date: & M °[ 3 


Side: Right (B) 


Assessment Engineer(s) /Inspector (s): CM- /*/ ft L 


Metal Housing Bondline Surface: Yes Na Comment # 

a. Soot? V 

b. Heat affected or eroded metal? / 

c. Voids in adhesive greater than 0.5 inch in any direction? i/ L 

d. Corrosion? v/ 

e. Foreign material? V 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

~ t/%‘9 0 | -fc'C I I3C- f£C I IdC \Z?0-5l£\ 3l£-C 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 

Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 

Metal-to-Adhesive 

Within Adhesive 

Adhesive-to-GCP 

Phenolic Removal Method: 


Notes / Comments /- !*/C Z2 ■ / F£M Fl-'P C /. / A X t A L X ,i C , Zee r.j IC C 

/9S° 

F- IC/CS /V Fee* SCLP we 



°e% <?'-% 



Preliminary PFAR(s)? 


Clarification Form(s)? 


Yes 1 No 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A- 9 6 











CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Forward Exit Cone Assembly 





Motor No.: RSRM-32 

Side: Right (B) 

Date: j — \Z ~ 

1— j ^ 


Assessment Engineer(s)/lnspector(s): L dTKTd 


Yes 


2 


$ 


4 r 


T 


Metal Housing Bondline Surface! 

a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Comment # 




i 1 




Degree Location 


- 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 



• w , . 3 

5 

//; , S' - tty. * j/ s - > i .-5 



.-C ! 


\ 

<4 r 

3o 

CcS 


l£_ 










71 

'K 

to 

3D 


70 

r>> 

zzz 























1 

\ 

1 



Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 


Ik/A 


Degree 

1 1 

Location 




■ 

























Phenolic Removal Method: 


Notes / Comments 


I i 

/) t /c ‘ d - decuniC >3 o 0 j' 


c.u A- mb 


Preliminary PFAR(s)? 


Yes 




No 


Preliminary PFAR Number (s):. 


w^arification Form(s)? \ Yes 


No 


Number of Forms Attached 


: /Hova. . 4-1^0 


DOC NO. 

TWR-64240 

SEC 

page a-97 


REVISION 



'77z^o^o€ CORPORATION 
SPACE OPERATIONS 



Nozzle Subassembly Bondiine Adhesive Void Clarification Form 




Corresponding Comment Number(s): 


doc no TWR v ol 



F. VISION 



Wz CORPORATION 
SPACE OPERATIONS 



Nozzie Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: RSZM-3Z 

Assessment Engineer(s) /inspector (s 



Nozzie Subassembly: y. .. 



Record Bondline Adhesive Void Measurements and Locations Below: 


Degree Void Size Location on Bonding Surface 

Location Axial Circ. Distance From Fwd Distance From Aft 



Corresponding Comment Number(s): 









'/ Asco£o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Throat Assembly 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


Metal Housing Bondline Surface: Ves No^ Comment # 

a. Soot? VL— - 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? C j 2 , 

d. Corrosion? (j^ ) 

e. Foreign material? ^ 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 

Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

i q~HS ws -jo yam? p/r-^| 

C I tj°j \t<X> \/oO \ J9> \/0& \/ Q& \ /&&\ %(, 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 



Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 

Phenolic BerrfTO^TMethod: 


Notes / Comments 

(/) Ooizx^ 2^"? ,n> 7<*2S* ir^^e^our . 


(Jh //?££? , Ufii - Z/^/y '/ <CfO Pkz-sT <? 

' sJeA/y /J&fT /2 " roASf 


.-•reliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):, 


Number of Forms Attached: 


DOC NO. 

TWR-64240 vcl 

SEC 

PAGE A-98 








77ioc>i4u>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Bondline - Forward Nose and Aft Inlet Rings 


Motor No.: RSRM-32 


Side: Right (B) 


Date: 7"Z2'9-3 


Assessment Engineer(s)/lnspector(s): Q |J l-FfLE^TON 


Metal Housing Bondline Surface: Yes No O 

a. Soot? / 

b. Heat affected or eroded metal? / 

c. Voids in adhesive greater than 0.5 inch in any direction? / 

d. Corrosion? J 

e. Foreign material? J 

Note: Axial cuts may be relocated + or - 10 degrees only, Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 


Comment # 




Metal-to-Adhesive 

10‘f* 

Within Adhesive 


Adhesive-to-GCP 

t>bio 

Within GCP 


GCP-to-CCP 


Within CCP 





Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 


Phenolic Removal Method: _ 


K| A Tfi/£ 30 % JvtfS &a/ &/*/<+ 

Notes / Co mments ^ ^ ^ ^ ^ A # ^ ^ 

Special Issue 3.3.7 

/ /V /) ~/o&> A 

/rfSO/O/tf T£> /*jTEZM/ 77&PT Pc/i-L <2/gCUW 

Preliminary PFAR(s)? Yes )/ No Preliminary PFAR Number(s): 


Clarification Form(s)? ^ Yes No Number of Forms Attached: 


DOC NO. TWR-64240 


A-99 


REVISION 



CORPORATION 
SPACE OPERATIONS 


\ Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: RSRM-3Z | Side: □ Left (A) G3 Right (B) | Date: 7/22/<?3 


Assessment Engineer(s)/lnspeetor(s): 7T // 


Nozzle Subassembly: p wD 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Location 


Void Size 


Location on Bonding Surface 

rom Fwd Distance From Aft 




Corresponding Comment Number(s): 


DOC NO. 

TWR- 6,4 240 i vol 

SEC 

j E>aGc 

1 A, On A 






CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Nose Cap 


Motor No.: RSRM-32 


Side: Right (B) 


Date: 




Assessment Engineer(s)/lnspector(s): 


Yes 


No 

✓ 

zz. 


Metal Housing Bondline Surface: 

a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Comment # 


/ 




Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 


0-4? 

4 £-9° 

96 -/ 3 r 

Degree 
/3i'- tdt> 

Location 

(SO-21K 

22S-21b\27#’3rZ | 

| 




















' 













\oo% 

/#>*& 



too% 

/oo/6 

/oo 

) 0 0*7 6 









Mode Per( 
O' 

ventage (After Rem< 

ivs- 9° ! ?^'A3r 

aval of Re: 
Degree 

/ 3 7730 

maining P 
Location 

/&P'22.S 

henolics): 

227 Vb 


3 'S' 6 

40% 

3^% 

£OTc 

40%. 

3S% 

3 7% 

40*4 

V?/» 









0>O% 

us/. 



L£% 


O0% 

££% 


'TcrfoJ 

37 

t>i 


Phenolic Removal Method: a/ '//.£>// w£D4£ 


Notes / Comments ^ 

/. ra J* SAW C.0/2-/26SI&U /tff£Z.riJTrS*lT A^Ult C'/ZCOW 

Special Issue 3.3.7 

(T)Special Issue 3.3.11 32* PSAM AP T /.O AXiAL * jgC/BOty /2&° &.i PJZOnoAPT . 70fiX-/p 7 GiECbk 
j 4£Z/V. if A’Som aery. r*y/*z* .25" C./G0M, zo&* /#.? fgchi a Fry , <. z8c/Pui8 i 2VC^JoinD.* 

Special Issue 3.3.12 jfiJO/CATfotf #7 /&2 a 

/ No 


P^oliminary PFAR(s)? 


Yes 


Preliminary PFAR Number(s): 


Clarification Form(s)? )/_ Yes 


No Number of Forms Attached: / ZK TJtfW) 

DOC NO. TWR-64240 l vo - 


REVISION 


SEC 


PAGE 


A-100 


CORPORATION 
SPACE OPERATIONS 


PFOR CLARIFICATION FORM 
General 


Motor No.: RSRM-32 


Side: □ Left (A) [0Right (B) 


Assessment Engineer(s)/lnspector(s): M. .C_\a.rk~~ 


Description: (_L> X- 


Sketch Observations Below (include locations and sizes of sketched features): 

NOSE CAP TO HOUSING BONDLINE 
(Right Hand) 


Degree Location 
Recorded Actual 


Distance 1 
Recorded Actual 


Void or 
Repair 


Axial 

Length 


Ci r c . 
Width 


Other 
Info . 


11.52 

8.10 

4.50 

15.50 
12.80 





Degree Location 
Recorded Actual 


NOSE CAP TO FNR BONDLINE 
(Right Hand) 


Distance 2 
Recorded Actual 

1.14 


Void or 
Repair 


Axial 

Length 


Ci rc . 
Width 


Other 
Inf o . 
a 

ygj OCTAjO 


1 Distance from fwd tip of nose cap glass 

2 Distance from flame surface 

3 Distance from FNR - nose cap - housing interface 

iK £o f&G'n £*/& 0/r 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 
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CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Bondline - Cowl Assembly 


Side: Right (B) Date: '7/ ^ A 


Assessment Engineer(s)/lnspector(s): ^ , TV'€'do(l' 


Comment # 


a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? xx: _ 

e. Foreign material? i_ 

Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-SCP | 
Within SCP 

SCP-to-CCP 
Within CCP | 


JL$ 


Degree Location 

30 3 3. g:> 



Secondary Bondline Failure Mode Percentage (After Removal of Remaining^phenolics): 

DegM« r irocatio^ 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-SCP 



Phenolio**Ffemoval Method: 


Notes / Comments **'*'*& ^ ^T^M S ^2 

Special Issue 3.3.7 /Q^ Qo'iD S OJ£JL£- , 

Special Issue 3.3.13 ^QoA)D{', AJ£ /A ) <£c&P O'&Zy AH>f^iO£. T& 

M£ThL £C& c 

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): 

A 


Clarification Form (s)? Yes No Number of Forms Attached: 


Yes 

t/ No 

Number of Forms 

Attached: 



DOC NO. 

TWR-64240 | vol 



SEC 

PAGE A- 101 









CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Bondline - Fixed Housing Assembly 


Motor No.: RSRM-32 

Side: Right (B) 

Date: 7 - | 

Assessment Engineer(s)/lnspector(s): |\^ 

c.rk- P Nv\\Wy^ 


I Metal Housing Bondline Surface: 

a. Soot? 

b. Heat affected or eroded metal? 

c. Voids in adhesive greater than 0.5 inch in any direction? 

d. Corrosion? 

e. Foreign material? 


Yes 


No 


Comment # 


2 


-V 


t 


T 


Note: Axial cuts may be relocated + or - 10 degrees only. Document if any cuts were relocated. 
Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Degree Location 



O-'JS 

tfo- -/>bl 

/?L 


*Ic- 

? a! 

Metal-to-Adhesive 


. 

! 




1 

Within Adhesive 









Adhesive-to-GCP 









Within GCP 

1 /"■/") "1 

160 

LOO 

I'.'-o. 

1 oc?__ 

I r: - 

//. ‘ 

J 'O'.' 

GCP-to-CCP 









Within CCP 










Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 









1 

Metal-to-Adhesive 









Within Adhesive 









Adhesive-to-GCP 

IB 


/oo 

/#o 


' /C6 

/Ob . 



Tote / 
/ 


?? 


Phenolic Removal 


Method: 1/ ^ \\l\ n\ W 


Notes / Comments 




Preliminary PFAR(s)? 


Clarification Form(s)? 


Yes 


Yes 




No 


No 


Preliminary PFAR Number(s): 


Number of Forms Attached: 



DOC NO. 

TWR-64240 

VOL 
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SEC 
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77ico&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Aft Exit Cone 



larification Form(s)? )/_ Yes No Number of Forms Attached: f A - A - l/o C y fHbh 



REVISION 


SEC 









'77U&£&€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Aft Exit Cone 


Motor No.: RSRM-32 


Side: Right (B) 


Date: *~) -CJ 


Assessment Engineer(s)/lnspector(s): 


m 


-[<— , 1 • she 


a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Aft Exit Cone Char and Erosion Measurements: 


Station 

Location 

73.77 

77.77 

83.77 

89.77 

95.77 

101.77 

107.77 

113.77 


118.77 


\'S° 

Erosion Char 




Q-2H 


30 

Erosion Char 


o . l 4 

km MA 

Q.ft 0.5 1 


Erosion Char 


h3A A 


/< 

Uh 


Comment # 




its ' 0 

Erosion Char 

kift HA 



n.H> 

e>Jd 

UA M 


Negative Margin of Safety? 


Station: 


Degree: 


Notes / Comments 


Preliminary PFAR(s)? 


Preliminary PFAR Number(s):, 


Clarification Form(s)? 


Number of Forms Attached: 


doc no. TWR-64240 vol 
iiE ' PAGE A- /C3 A 


REVISION 










77utc>&c>€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Aft Exit Cone 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Aft Exit Cone Char and Erosion Measurements: 



Comment # 


Station 

Location 


/?s e 

Erosion Char 


c 2JO ° 

Erosion Char 


,955° 

Erosion Char 


77.77 


83.77 

89.77 

95.77 

101.77 

107.77 

113.77 


118.77 




o.n 6.^ 

f-Jft /JA 

-L i — 





M j JA 


:>.3 4 a.49 

AJA V* 


<225° 

Erosion Char 


73.77 ftJA pA fJA UA k) A AA 



ojl o^L 

OJg a.s ~7 
J]JL_ J 0L_ 


Negative Margin of Safety? 


Station: 


Degree: 


Notes / Comments 


Preliminary PFAR(s) 


7 / 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Number of Forms Attached: 


doc no. TWR-64240 |vol 

| PAGE A-IC3B 








CORPORATION 
SPACE OPERATIONS 


K 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Aft Exit Cone 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer (s) /Inspector (s): rA^C^ 


Phenolic Sections; 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Aft Exit Cone Char and Erosion Measurements: 


Station 

Location 

73.77 

77.77 

83.77 

89.77 

95.77 

101.77 

107.77 

113.77 

118.77 


3oo° 

Erosion Char 


fJA 




o.S7 


O.J-Q Q.S 1 

C>.3-\ 0-^3 


Erosion Char 

KJft jOA 




O.S7 

MA 


Date: 7 -^-93 


Comment # 


3^° 

Erosion Char 



o.cn 


Erosion Char 



Negative Margin of Safety? 




Station: 


Degree: 






CORPORATION 
SPACE OPERATIONS 


PFOR CLARIFICATION FORM 
General 




Motor No.: RSRM-32 


Assessment Engineer(s)/lnspector (s) : 


Description: Jj\£C ^ PK/ 


m 


□ Left (A) 


tXr-b-' 


E Right (B) 


-T -93 


Sketch Observations Below (include locations and sizes of sketched features): 

RSRM-32B Aft Exit Con* Ply Lifting ^ A r\ 


DEGREE 

0 


RSRM-32B Aft Exit Con* Ply Lifting 
DISTANCE 

FROM CHAR PLY 

FWD END CAP LIFT 

7 0.40 0.18 

10 0.39 0.17 



10 


15 


18 

30 

6 


10 


18 

60 

7 


10 

90 

15 


18 

165 

6 


10 


15 

180 

7 


10 


15 

195 

7 


10 


15 

210 

7 


10 

255 

6 


10 

270 

10 


15 


18 

285 

6 


10 


15 


18 

300 

6 


10 


15 


18 

330 

10 

345 

6 


10 


15 


i o . a 
0.10 
0.11 
0.10 


VIRGIN 
CCP 
0 . 46 


: A r\ ! 

c.T-e>-5 r <L 

\cn . 77 

| V w^4^-r- W~e_-V — a. 

Cl n C^AvCer Pjlv c^- ‘ 






£HA«Z- CAP 


'PL1 

Lift 


C HA£ 


V£A*'T-N) < 


_ 

A 6 C P^eKto^c 

C^^'S6CTXoM 


l — i lsAo-y • civmIM\v\. 

\JPlue 5 

(0o £orC*-C.£, pl^ 
IA> 6 -S 
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y/vco&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Forward Exit Cone 



larification Form(s)? Yes No Number of Forms Attached: 



REVISION 










7/vZoAo3 CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Throat Assembly 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): /_ I L 2 LT S 


Phenolic Sections: 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Throat Inlet Ring and Throat Ring Char and Erosion Measurements: 




No Comment # 


Station 

Location 


0 ° 

Erosion Char 


UO 

.CA 

\,/o 

,42 

i.!4 

, 5" 7 

L2 < 

■ 

f, A 


US 

, 

).A 

r ■■ 

✓ j 

/ 


uz 

!_cS 


90° 


180° 


Erosion 

Char 

Erosion 

Char 

/,!( 

,CZ 

LfiS - 


1,/A 

,U 

/,o? 

,70 

L >8 

• f 7 

LA 


!,ZJ> 

.u 

1.2-0 

A? 

1,2 A 

M 

IZA . 

4 

hZ? 

,CA 

. A & . 

SB 

/, i9 

A3 

). A 

SB 


/, ; 7 

, 7 ± 

, TO 
AO 


Sf 

'&> 

&S~ 


h!Z 

.77 

.4-9 

A / 


.r? 

.21 

AS 

A? 

~rn 


270° 

Erosion Char 

jo 7 A£ 

121 

/, /£ 

)S< .47 


I / 2-/1 , > 

us ,J2L 

\_j 2 l Zl 

l.o 9 .^-7 

, ,?r 

, 22 -22 
, b 7 .1 7 


Negative Margin of Safety? 


Station: 


Degree: 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


DOC NO. 

TWR-64240 
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~//vco£o£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Phenolic Sections - Forward Nose and Aft Inlet Rings 

Side: Right (B) 



Clarification Form (s)? Yes 


REVISION 



Motor No.: RSRM-32 


Date: < S>/‘ZC,/93 






J 77ic0&0€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Nose Cap 


Motor No.: RSRM-32 

Side: Right (B) 

Date: 3/26/73 

Assessment Engineer(s)/lnspector(s): /Zj&HjOAS 


Phenolic Sections: 

Yes 

No 

Comment # 

a. Cross-ply cracking in virgin material? 


/ 


b. Ply lifting? 


_/ 



Nose Cap Char and Erosion Measurements: 


Station 

0° 


90 

O 

180° 

270° 

Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.5 

.73-Jfi 

.33 

.5! 

0 

344 

• 

72 * 

4.0 

.37 

.47 

■33 

.St 

.47 

.47 

.79 

■S3 

6.0 

.37 

, ,44 

. *>3 



.40 

•33.. 

.52 

8.0 

.41 

.40 

.3? 

•4? 

,4/ 

.4/ 

.4! 

. 55 

10.0 


.4/ 

.40 

•4S_ 


.37 

.47 

.43 

12.0 

.Si 

.45 

.43 

.44 

.57 

-37 

.54 

.46 

14.0 


.43 

.4*0 

.44 

0 & / 

.43 

.54 

.40 

16.0 

.7/ 

.37 

- 

. 40 

•73 

. ,4/ 


M 

18.0 

.30 

.4? 

>7? 

r 4£7 

.?4 

\ 

.75 

•49 

20.0 

A4>Z 

.a>4 


<£S 

/./S 

.55 

.?5 

.53 

22.0 

A 4*/ 

.73 

A 


/■7J 

.73 

A5Z 

-<3>I 

24.0 

AS? 

.35 

A So 

.70 

A. 9 A) 

6» 

f.&O 

.35 

26.0 

A 43 

.73 

/34 

.70 

A. 4 / 

.74 

/■39 

.36 

Negative Margin of Safety? 

Yes 

/ No 

Station: 

Degree: 



Notes / Comments -yfc \jojE 5 Ff^SCTE O D£3T. M 


Preliminary PFAR(s)? 

Yes 

/ No 

Preliminary PFAR Number(s): 

Clarification Form(s)? 

Yes 

\J No' 

Number of Forms Attached: 


REVISION 










'/ATo&oO CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Cowl 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): j_ . u 1 ^ 


Phenolic Sections; 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 

Cowl Char and Erosion Measurements: 


Date: 7 ^ 


Comment # 


Station 

0° 


90° 


180° 


270° 


Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.07* 

Erosion 

Char 

0.3 

.Z°f 

,73 

.28 

. 80 

/Z/ 5 

.z< 

“7 72 

1.0 

, 70 


.27 

. 77- 

. 30 

.73 

. 2 3 

. 7/ 

2.0 

•? D 

, s- 

,70 


57- 

. 70 

. 72 . 


n 2L 

3.0 

9 r- 


.2/ 

.£7 

.zf 

.7/ 

. 2/ 

. 73 

4.0 

,7 •£. 


.70 

.77 

.7 ( , 

77 



5.0 




.77 

JB 

.73 

J7 

. 7 ? 

6.0 

.17 



,7/ 

JT 

,72 

7 r 

* 

.80 

6.8 



77 

.97 

7 A 

/OS- 

, !Z 

. 99 


Negative Margin of Safety? 


Notes / Comments 


T5 -7 L A rr c r-'r 


No Station: Degree: 


P/-T- : ffV-f-.A i ' 


Special Issue 3.3.17 fOUsL c c P Sc a ' r ■ ; v ^ PT>P7-/ $ T*r r- 

£ F p r ~ PL pa nr /■/aZ’Z-A / '£ P*. -r / -r 


Preliminary PFAR(s)? 


larification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 


2 ** 


Of „ 


DOC NO. 

TWR-64240 
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'77tco&<>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Nozzle Phenolic Sections - Fixed Housing 


Motor No.: RSRM-32 

Side: Right (B) 

Date: £ ^ ' 


Assessment Engineer (s) /Inspector (s) : 

C , E . UJ // K O' o 




nolle Sections: 

a. Cross-ply cracking in virgin material? 

b. Ply lifting? 


Comment # 


Fixed Housing Char and Erosion Measurements: 


Station 


Location 

Erosion 

Char 

0.0 

.0 i 

7,00 

1.0 


(,o1 

2.0 

. 0 / 

KoC 

3.0 

■ OZ 

1.0-7 

4.0 

/'/■ 

ICS* 

5.0 

,00 

(,o 7 

6.0 

. oo 

t.oo 

7.0 

.oo 

!. C>0 

8.0 

,00 

.92 


9.0 

10.75 


. 4 - 4 - 


.JoS 

f.Cfi 


Negative Margin of Safety? 


Erosion 

.00 




Char 

.r~_ 

. 

/, 

■ BS_ 

, €4__ 

, py_ 

, & 


180° 

Erosion Char 


.oz 

, go_ 

. OC 


.oo 









/,go 

, 94 

,e? 

~ee_ 

.ev 

.07 

.0* 


270° 

Erosion Char 


_££ 
.Of 
. oo 


No Station: 


Notes / Comments TO '4 C '/ 0 z r <r~c OOP’TT 


Degree: 


/■ 

h£±_ 
L o&_ 
!.Q~ 

, 

/, oo 

" Is 


, e* 

,O0 

.7^ 

.oo 

.8* 

.72 

/V? 

07/90 

sc 

t 

/, ^3 

so 



/, >zs- 


'r-W i 


Of 0 ,, , 


Preliminary PFAR(s)? 


larification Form(s)? 


No Preliminary PFAR Number(s): . 


No Number of Forms Attached: 
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'77Lco&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Barrier-Booster Leak Check Port Plug and Port (At Removal) - 126 Degrees 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


a. Soot to or past O-ring? 

b. Sooted surfaces? 

c. Heat affected or eroded O-ring (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. Foreign material? 

g. Excessive grease? 

h. Medium or heavy corrosion? 

i. Metal damage? 


Notes / Comments 

CD V-W^VtU-t £iVr OA fP fC<vWf4 • 

Vfvt "''V VW^ - K)o fvh'JWf 4-0 ) A /I -'calf 

v)»-i Me 'W ^ A b&r vcls <*- resul-l- eS- d]$asz£n-l/^) 


Date: 1 M / 



Comment # 


^air- -1‘ks 
A ter 



Preliminary PFAR(s)? 


Clarification Form(s)? 


\/ No Preliminary PFAR Number(s): 


No Number of Forms Attached: 
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77ico&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Barrier-Booster Leak Check Port Plug and O-ring (Detailed) - 126 Degrees 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


a. Foreign material between the O-ring and plug? 

b. Heat affected or eroded metal? 

c. Seal surface/thread damage? 



No Comment # 


d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 



Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Number of Forms Attached: 
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VOL 
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SEC 

• PAGE 
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CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 2 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ^ j 


a. Soot to or past O-ring? 

b. Sooted surfaces? 

c. Heat affected or eroded O-ring (installed)? 

d. O-ring damage (installed)? 

e. Heat affected or eroded metal? 

f. Foreign material? 

g. Excessive grease? 

h. Medium or heavy corrosion? 

i. Metal damage? 

Plug Break-away and Running Torques (inch-lbs): 



Comment # 


Break-away: 

Running: 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


V No 


Preliminary PFAR Number (s):. 


Number of Forms Attached: 
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SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 2 


Motor No.: RSRM-32 



Comment # 


a. Foreign material between the O-ring and plug? 

b. Heat affected or eroded metal? 

c. Seal surface/thread damage? 



d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s): 


Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 3 



Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): 
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CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 3 


Motor No.: RSRM-32 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ^ ^ 



Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


)/h o 


1 / No 


Preliminary PFAR Number(s): 


Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 4 



Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 


REVISION 
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POSTFLIGHT OBSERVATION RECORD (PFOR) . 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 4 


Motor No.: RSRM-32 


Assessment Engineer(s)/lnspector(s): J & Qy/t'ck , /l Zl 


Comment # 



d. Heat affected or eroded O-ring? 

e. O-ring defects/damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Yes _i 

/ No 

Number of Forms 

Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 


Nozzle Internal Joint Leak Check Port Plug and Port (At Removal) - Joint 5 


Motor No.: RSRM-32 

Side: Right (B) 

ESfi 

Assessment Engineer(s)/lnspector(s): ^ Cor/tlfc, A Antof, (X AtifidS 

Leak Check Port Plug and Port: 

7 7 

Yes No Comment # 

a. Soot to or past O-ring? 


j / 

b. Sooted surfaces? 


-L- 

c. Heat affected or eroded O-ring (installed)? 

-X— 

d. O-ring damage (installed)? 


X- 

e. Heat affected or eroded metal? 

JL- 

f. Foreign material? 



/ 

g. Excessive grease? 


/ 

h. Medium or heavy corrosion? 

v 

i. Metal damage? 

— 

V 

Plug Break-away and Running Torques (inch-lbs): Break-away: 



Running: 

_£ 

Notes / Comments 



Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): 



Clarification Form(s)? Yes V No Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 

Nozzle Internal Joint Leak Check Port Plug and O-ring (Detailed) - Joint 5 



Clarification Form(s)? Yes )/ No Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Dome 



Clarification Form(s)? Yes No Number of Forms Attached: 
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Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Cylinder/Cylinder 


Side: Right (B) 


Date:"Z^ <^*4 ^3 


Assessment Engineer (s) /Inspector (s) : 


a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 



Comment # 


Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 




Preliminary PFAR Number(s):. 


Number of Forms Attached: 



DOC NO. 

TWR-64240 

VOL 

REVISION 

SEC 

PAGE 

A-122 





77ice>&c>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: RSRM-32 


POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Forward Center 


Side: Right (B) 


Date: 10'ZS'^S 


Assessment Engineer (s) /Inspector (s): ZAlZEMBft 


a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 


No Comment # 


Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


)/_ No 


l/ Kin 


Preliminary PFAR Number(s):. 


Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Aft Center 



Jlarification Form(s)? Yes £ No Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - ET Attach/Stiffener 


Motor No.: RSRM-32 

Side: 

Right (B) 

Date: 


Assessment Engineer(s)/lnspector(s): ^ 

fLj 




Joint Seals and Metal; 

a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 

Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


Yes No Comment # 



Preliminary PFAR(s)? 


Yes 


No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


No 


Number of Forms Attached: 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Stiffener/Stiffener 
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POSTFLIGHT OBSERVATION RECORD (PFOR) 
Case Factory Joint - Aft Dome 


Motor No.: RSRM-32 


Side: Right (B) 


Date: Qfr~ 2o_ 21 


Assessment Engineer (s) /Inspector (s): 





a. Heat affected or eroded O-ring? 

b. Heavy corrosion (pitting) in joint? 

c. Heavy corrosion (pitting) in leak check port? 






Note: Remove corrosion to determine if pitting has occurred. Care should be taken not to damage the 

hardware. Solvent and/or green Scotch-Brite® pads may be used to remove the corrosion. Corrosion 
removal is to be done in a circumferential direction only. 


Notes / Comments 


fjo nJ i£ 


Preliminary PFAR(s)? 


Yes 


No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


■7 


No 


Number of Forms Attached: 


REVISION . 


DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

A-127 


TWR-64240 



Solid Rocket Motor 
Thlokol Corporation 


Appendix B 
Nozzle Postfire Data 

Final Postflight Hardware Evaluation Report 
RSRM-32 (STS-57) 

November 1993 


Prepared for: 
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MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812 
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DOC NO. 

TWR-64240 

VOL 

SEC 

PAGE 

c-S 



COMPLIANCE SAFETY FACTORS (CSF) 


77icc>&c>€ CORPORATION 
SPACE OPERATIONS 




RSRM-32B IGNITER CHAMBER AND ADAPTER INSULATION PERFORMANCE 


'77ic0&c>€ CORPORATION 
SPACE OPERATIONS 



BLANK INDICATES NO DATA AVAILABLE FOR THAT STATION 



*77z4<>&c>£ CORPORATION 
SPACE OPERATIONS 

Tables 3, 4, 5, 6 
C-III 

RSRM-32A FORWARD CENTER NBR INHBITOR MEASUREMENTS 
DEGREE LOCATION INCH STATION 



4.2 

4 .7 

10.7 

15.7 

18.7 

23.7 

26.6 

0 

0.764 

0.757 

0.712 

0.572 

0.529 

0.423 

0.418 

60 

0.890 

0.895 

0.761 

0.723 

0.572 

0.416 

N/A 

120 

0.863 

0.878 

0.715 

0.634 

0.478 

0.399 

N/A 

180 

0.869 

0.852 

0.748 

0.695 

0.581 

0.500 

N/A 

240 

0.863 

0.848 

0.718 

0.616 

0.474 

N/A 

N/A 

300 

0.899 

0.905 

0.798 

0.648 

0.509 

0.365 

N/A 


*NOTE : AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 


C-IV 

RSRM-32B FORWARD CENTER NBR INHBITOR MEASUREMENTS 

DEGREE LOCATION INCH STATION 

4.2 4.7 10.7 15.7 18.7 23.7 26.6 

0 0.920 0.887 0.862 0.697 0.642 0.566 * N/A 

60 0.945 0.952 0.823 0.838 0.660 0.519 N/A 

120 0.992 0.997 0.982 0.690 0.582 0.515 N/A 

180 0.890 0.887 0.833 0.706 0.734 0.563 N/A 

240 0.941 0.960 0.811 0.694 0.612 N/A N/A 

300 0.955 0.968 0.802 0.860 0.614 0.445 N/A 

*NOTE : AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 


c-v 

RSRM-32A AFT CENTER NBR INHBITOR MEASUREMENTS 
DEGREE LOCATION INCH STATION 



4.2 

4.7 

10.7 

15.7 

18.7 

23.7 

26.6 

0 

0.696 

0.666 

0.400 

N/A 

N/A 

N/A 

N/A 

60 

0.729 

0.718 

0.397 

N/A 

N/A 

N/A 

N/A 

120 

0.702 

0.661 

0.415 

N/A 

N/A 

N/A 

N/A 

180 

0.709 

0.675 

0.470 

N/A 

N/A 

N/A 

N/A 

240 

0.740 

0.707 

0.415 

N/A 

N/A 

N/A 

N/A 

300 

0.702 

0 . 669 

N/A 

N/A 

N/A 

N/A 

N/A 


*NOTE : AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 


RSRM-32B AFT CENTER NBR INHBITOR MEASUREMENTS 
DEGREE LOCATION INCH STATION 



4.2 

4.7 

10.7 

15.7 

18.7 

23.7 

26.6 

0 

0.762 

0.745 

0.418 

N/A 

N/A 

N/A 

N/A 

60 

0.770 

0.765 

0.370 

N/A 

N/A 

N/A 

N/A 

120 

0.803 

0.770 

0.499 

N/A 

N/A 

N/A 

N/A 

180 

0.825 

0.790 

0.455 

N/A 

N/A 

N/A 

N/A 

240 

0.794 

0.772 

0.457 

N/A 

N/A 

N/A 

N/A 

300 

0.796 

0.792 

0.414 

N/A 

N/A 

N/A 

. N/A 


doc no. TWR -64240 | vol 



*NOTE : AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 



77Uo6c>e CORPORATION 
SPACE OPERATIONS 


DEGREE 


*NOTE : 


DEGREE 


*NOTE : 


Tables 7, 8 


C-VII 

RSRM-32A AFT NBR INHBITOR MEASUREMENTS 
LOCATION INCH STATION 



3.9 

4.9 

0 

0.510 

0.369 

60 

0.428 

0.051 

120 

0.430 

N/A 

180 

0.253 

N/A 

270 

0.405 

N/A 

315 

0.413 

N/A 


AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 

C-VIII 

RSRM-32B AFT NBR INHBITOR MEASUREMENTS 
LOCATION INCH STATION 



3.9 

4 . 9 

0 

N/A 

N/A 

60 

N/A 

N/A 

120 

0.513 

0.365 

180 

N/A 

N/A 

270 

0.437 

N/A 

315 

N/A 

N/A 


AN N/A INDICATES INHIBITOR ERODED PAST INCH STATION 


doc no. TWR-64240 vol 

SEC PAGE 



